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US'S CARILLOY electric-furnace aircraft 
quality steel meets every requirement for 
these vital parts. The precision machining 
and expert heat treatment it gets at Cleve- 
land Pneumatic Tool Company complete 
the job. 


Reductio ad optimum 


@ ‘Reduced to the most favorable 
degree’”’ describes exactly what hap- 
pens to the huge U-S:‘S Carimmuoy 
steel ingots from which are formed 
the rugged main columns in the land- 
ing gears of every B-36. 

To provide the tremendous 
strength and shock resistance re- 
quired to safely cushion the landing 
impact of 179 tons of bomber weight 
—and, at the same time, to keep 
the weight of the landing gear as low 
as possible—calls not only for steel 
of the highest quality but also for 
unusual procedures in fabrication as 
well. 

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin- 
drical columns weighing only about 
1200 lbs. apiece. Approximately 93% 
of the steel is removed by machining 
to proper contour and in hollow- 
boring the column. When finished, a 


mere 7% of the original ingot is left 
to do the job. 

That U-S-S CariLuLoy steel has 
been exclusively selected for this ap- 
plication—one of the most exacting 
in the aircraft industry—is, we be- 
lieve, highly significant. The same 
care and skill, the same ability to 
meet requirements that are beyond 
the ordinary, go into every order of 
CARILLOY steel we make—whether 
it’s an ingot of giant size or a few 
tons of special steel. 

U-‘S:‘S CaRILLoy is just one more 
example of the better steel products 
developed and produced by United 
States Steel. If you are interested in 
additional engineering training, why 
not investigate your opportunities 
with U.S. Steel? For more informa- 
tion, contact the Placement Direc- 
tor of your school, or write to United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 
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our cover 


This month’s cover depicts several aspects of present rocket 
development. Shown in thhe sky are a Douglas D-558 and a 
V-2 rocket. In the lower right hand corner is a proposed travel 
to the moon and return. The overlay is an automatic control 
panel for a rocket with a tape recorder automatically recording 
flight information. The cover is by Dave Templeton. 


our frontispiece 


The gas turbine, a versatile new source of power for indus- 
try, is now being successfully used to pump natural gas through 
pipelines. A 5,000 hp. two-shaft, regenerative cycle, gas turbine 
is shown being assembled for the El Paso Natural Gas Company. 
(Cut courtesy General Electric) 
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Since man became aware of his sur- 
roundings he has looked at the night 
ky and wondered about the stars. Be- 
ore astronomy developed into an exact 
cience, man resorted to superstition and 
able to explain this phenomenon. The 
stronomer-priest of ancient Babylon 
bserving the night sky knew that the 
red star was Mars but not that it was 
the next planet outside the orbit of the 
arth. To the priest, Mars was the 
abode of a certain god. The ancient 
Chinese astronomer recognized differ- 
ent cycles and was able to predict 
eclipses. They developed several astro- 
nomical instruments to help them in 
their observations. But to them the 
wold was flat and the sky was a dome 
set with fixed stars. 

As the civilizations grew, the Earth 
was theorized as a sphere. Heraclides, 
a student of Plato, argued that the 
Earth was the center of the Universe. 
Aristotle agreed with this belief and the 
Christian teachers accepted it a thousand 
years later. Because of this, astronomy 
had its biggest set-back. Anyone who 
disagreed with the Earth-centered uni- 
verse was accused of teaching against 
the Church. 

Nicholas Copernicus and Johannes 
Kepler provided a new understanding 
of the solar system. Galileo Galilei, with 
his homemade telescope observed worlds 
in the solar system. Later, Sir Isaac 
Newton broke down all opposition with 
his laws of motion. After the nature of 
the solar system was explained, a whole 
literature of space travel began to de- 
velop. The criticism was both serious 
and sarcastic, but the important fact 
was that men dreamed of space travel 
before the development of the first air- 
plane. 

It is to Newton’s third law, ‘“To 
every action there is an equal and op- 
posite reaction,” that we owe one of 
the most far-reaching advancements in 
science—the development of the jet-re- 
action engine. For the first mention of 
the use of the rocket we must go back 
to the ancient Chinese. It has been said 
that the rocket was invented in China 
in 3000 B.C., but the oldest date found 
was from a Chinese Chronicle from the 


year 1220 A.D: The Greeks made use 
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by Tom Hoffman, Arch.E. ‘55 


of flaming projectiles known as Greek 
Fire, but this was a pure incendiary with- 
out explosive materials. Fireworks were 
introduced in Europe in the thirteenth 
century but by the fifteenth century 
rockets were used in warfare, taking the 
place of the crude cannon. 

Experiments were made with rockets, 
but only Colonel William Congreve, 
M.A., at Woolwich Laboratory in Eng- 
land, was successful. When Sir Sidney 
Smith’s Expedition set out against Bou- 
logne, Congreve accompanied him with 


Rocket Development 


The rockets became obsolete at the 
end of the nineteenth century. They 
were undependable, inaccurate, and more 
often dangerous to friends than enemies. 
In its place stepped the rifled bore, 
breech-loading rifle, and the Stokes 
motor. 

The period of modern rocket research 
begins with the work of Dr. Robert H. 
Goddard, of Clark University. The idea 
of using rockets to reach great altitudes 
and even interplanetary flights goes 


back as far as 1660, but Dr. Goddard 


Reinhold Tiling demonstrating one of his 
Germany. 


a number. of boats fitted for rockets. 
Boulogne was bombarded by rockets in 
1806 and was forced to surrender on 
November 27th. The Congreve rockets 
were again used by the British against 
Copenhagen in 1806. The greater part 
of the city was burned to the ground, set 
aflame by about twenty-five thousand 
rockets. The rockets weighed 32 pounds 
each, measured three feet, six inches 
long and four inches in diameter. They 
were made of metal cases with a stick 
fastened to the side to serve as a stabil- 
izing device. 


winged rockets at Hanover, 


was the first to experiment and write 
scientific work on the subject. Dr. God- 
dard had the idea of using hydrogen 
and oxygen as fuels for a rocket and 
the construction of a step-rocket design 
in 1909. He put his theory in satistac- 
tory form in 1912 and began experi- 
ments about 1914. His first tests were 
made by solid-fuel rockets, but by 1916 
he had reached the limit of his own re- 
sources. 

In an attempt to secure funds for his 
research, he submitted a paper to Dr. 
Charles D. Walcott, then secretary of 
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the Smithsonian Institute. The funds 
were obtained, totaling $11,000, and his 
paper was published in 1918, entitled “A 
Method of Reaching Extreme  Alti- 
tudes,” as part of the Smithsonian Mis- 
cellaneous Collections, Volume Seven, 
Number Two. 

The main reason behind Goddard’s 
thinking was the purpose of investigat- 
ing atmospheric conditions at extreme 
altitudes. The importance of such an 
investigation was outlined by Goddard: 

“The greatest altitude at which 
soundings of the atmosphere have been 
made by balloons, namely, about 20 
miles, is but a small fraction of the 
height to which the atmosphere is sup- 
posed to extend. In fact, the most in- 
teresting, and in some ways the most 
important part of the atmosphere, lies 
in this unexplored region a means of 
exploring which has, up to the present, 
not seriously been suggested. 

‘““A few of the more important mat- 
ters to be investigated in this region 
are the following: the density, chemical 
constitution, and temperature of the at- 
mosphere, as well as the height to which 
it extends. Other problems are the na- 
ture of the aurora, and (with appar- 
atus held by gyroscopes in a fixed di- 
rection in space) the nature of the 
Alpha, Beta, and Gamma radio-active 
rays from matter in the sun as well as 
the ultra-violet spectrum of this body.” 

The search for some means of raising 
recording instruments to the upper at- 
mosphere led Dr. Goddard to develop 
a theory of rocket action. His problem 
was to determine the minimum amount 
of fuel needed to raise a one pound mass 
to any desired altitude. He found that 
a small mass of propellant would be 
necessary if the gases were ejected from 
the rocket at high velocity and provided 
that most of the rocket consisted of the 
propellant material. Later Dr. Goddard 
estimated that it would require 1,000 
pounds of gunpowder to send a weight 
of one pound completely away from 
Earth. But a liquified mixture of hydro- 
gen and oxygen would propel the same 
weight with only 43.5 pounds of fuel. 

An attempt to reduce weight led to 
the development of the multiple-stage 
rocket. This is a series of projectiles. 
When one rocket burns out, it drops 
off, relieving the main projectile of its 
dead weight and allowing the rocket to 
increase its speed. 

Dr. Goddard proposed sending a rock- 
et to the moon carrying a load of flash 
powder that would explode to mark its 
arrival. He commented: 

“This plan of sending a mass of flash 
powder to the surface of the moon, al- 
though a matter of much interest, is 
not of obvious scientific importance.” 

The newspapers seized upon the idea 
of sending a rocket to the moon and ex- 
ploding into a huge flash. Even more 
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Dr. Robert H. Goddard with one of the rockets he launched in 1932 
at Mescalero Ranch near Roswell, N.M. 


important to the newspapers was that 
this idea came from a man with a Ph.D., 
teaching physics, rather than some half- 
mad inventor, and that the Smithsonian 
Institute was backing him. 

The article caused some comment 
from the critics but it remained un- 
known in Europe for a number of years. 
The importance of the book was not im- 
mediately noticed as Europe, in 1920, 
had worries of war and political upris- 
ings. And in happy and_ prosperous 
America the book was easily overlooked. 

Critics in some of the research cir- 
cles accepted the fact that a rocket could 
operate in the atmosphere but argued 
that the rocket, while in space, had 
nohing to push against. Dr. Goddard, 
answered his critics by demonstrating 
that a revolver fired in a vacuum had 
the same recoil as when fired in the 
atmosphere. 

Dr. Goddard began experiments with 


a rocket motor in a vacuum to test its 
operating efficiency. He constructed a 
24 foot tube and placed the rocket with 
a pressure indicator in the tube. After 
pumping out the air the rocket was ig- 
nited. The test showed that the rocket 
did not depend on the air to push against 
and that it exerted 20 per cent more 
lifting power. 

With grants from Clark University 
and the Smithsonian Institute, Dr: God- 
dard began to experiment with liquid 
fuels for rockets in 1920. After some 
trials, he decided that the best fuel 
would be a combination of liquid oxy- 
gen and gasoline. This data gave him 
a basis for designing a rocket. On No- 
vember 1, 1923, a rocket motor was 
tested in a proving stand, without an 
attempt to fly, using liquid oxygen and 
gasoline supplied by mechanical fuel 
pumps. The test was promising, but 
there was a problem of supplying fuel 
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jto the combustion chamber fast enough. 
n December, 1925, Dr. Goddard over- 
ame this difficulty by using an inert 
igas, nitrogen, under pressure to force 
ithe fuel into the chamber. 

The first liquid-fuel rocket flight in 
the world was made on March 16, 
1926, in Auburn, Massachusetts. The 
jrocket was 10 feet long with the motor 
ahead of the fuel tank connected by 
Spidery arms which carried the fuel 
lines. It was ignited by a blowtorch, and 
he gas pressure was maintained by a 
small alcohol burner within the rocket. 
he rocket rose to 184 feet in 2.5 sec- 
onds, making a speed along a trajectory 
about 60 miles per hour. The historic 
flight was witnessed by only Dr. God- 
dard and three assistants. Dr. Goddard 
abandoned the idea of putting the motor 
ahead of the fuel tanks in favor of 
rockets with the motor in the rear. 


On July 17, 1929, Dr. Goddard de- 
eloped a rocket to carry a barometer 
jand a small camera which were success- 
fully recovered. It was a large rocket 
and made a great deal of noise. The 
alight was witnessed by a neighbor some 
idistance away who mistook the rocket 
for a flaming airplane and telephoned 
‘tthe police. A few were certain a me- 
wteor had fallen. The majority of the 
1ewspapers reported that Dr. Goddard 
had attempted to send a rocket to the 
moon but had failed. Others claimed 
ithat the rocket had contained tons of 
fexplosives and his intentions were to 
fly to Mars. 
|. The publicity resulted in interrupting 

he work for several months. The state 
fire marshal refused to give permission 
o make tests on state propery. With 
he help of Dr. Charles G. Abbot, sec- 
retary of the Smithsonian Institution, 
Dr. Goddard obtained permission to use 
Mpart of the artillery range at Camp 
‘Devens, Massachusetts, from the War 
tDepartment. Progress was made with 
‘difficulty, because the experiments could 
yonly be made when snow or rain cov- 
jered the ground. 

In 1929, Col. Charles A. Lindbergh 
‘became interested and brought rocketry 
ito the attention of Mr. Daniel Guggen- 
heim. The result was a grant that made 
ipossible rocket work for a two year 
‘period, to be followed by an additional 
jtwo years if the members of an advisory 
committee was satisfied with the results. 
|The advisory committee was as follows; 
Dr. John ’C. Merrian, chairman; Dr. 
sC. G. Abbot; Dr. Walter S. Adams; 
‘Dr. Wallace W. Atwood; Col. Henry 
‘Breckinridge; Dr. John A. Fleming; 
‘Col. Charles A. Lindbergh; Dr. C. F. 
{Marvin; and Dr. Robert A. Millikan. 
| East central New Mexico was select- 
led because of clear air, few storms, mod- 
jerate winds, and level terrain. The re- 
jsearch group moved in July, 1930 to 
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Roswell where power and _transporta- 
tion was available. 

In September, 1930, a shop, the 60- 
foot tower previously used at Camp 
Devens, and a 20-foot tower for mak- 
ing static tests, were erected. During 
static tests, the rocket was prevented 
from rising by weights so that the lift 
and performance could be studied. A 
concrete gas deflector was constructed 
to direct the gases away from the 
rocket. 

The combustion chambers constructed 
at Clark University underwent a series 
of thorough tests in which the operating 
conditions were varied. Modifications 
such as the pressures of the fuels, pro- 
portions of the liquids, and size and 
shape of the chambers were added. The 
motor decided upon was 5 3/4 inches 
in diameter and weighed 5 pounds. It 
developed a maximum lift of 289 pounds 
and operated over 20 seconds. The vari- 
ation in lift was steady, being within 5 
per cent. 
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V-2 rocket carrying a WAC-Corpo- 
ral which reached an altitude of 
250 miles on February 24, 1949. 


The first flight test made was on 
December 30, 1920, with a rocket 11 
feet long and weighing 33.5 pounds. 
The rocket rose rapidly from the tower, 
reaching a speed of 80 miles per hour 
and a height of 2000 feet in 7 seconds. 
The parachute did not release, and the 
rocket landed about 1000 feet from the 
tower. 

The first flight with gyroscopically 
controlled vanes was obtained on April 
19, 1932. The method of stabilization 
consisted in forcing vanes into the blast 
of the rocket, but they were too small 
to produce rapid correction. The rocket 
rose slowly from the tower and landed 
5 seconds later, striking the ground on 
its side. 

In May, 1932, the results that had 
been obtained were placed before the 
advisory committee which voted to rec- 
ommend the two additional years of re- 
search; but because of the death of Mr. 
D. Guggenheim and the economic de- 
pression, it was impossible to continue 
work in New Mexico. 

Dr. Goddard returned to full-time 
teaching at Clark University in the 
fall of 1932 and worked on general 
problems related to rockets. Most of this 
work was made possible by a grant 
made by the Smithsonian Institution in 
September, 1932, and a grant from the 
Daniel and Florence Guggenheim Foun- 
dation. 

The work was resumed in the sum- 
mer of 1934 by a grant from the Dan- 
iel and Florence Guggenheim Founda- 
tion. This came at an opportune time, 
because the work in the laboratory had 
reached a point where it could not go 
on effectively without flight perform- 
ance. 

Work began in September, 1934, 
with the shop put in order and tower 
equipment replaced. The main project 
was to develop some means of keeping 
the rocket on its course by automatic 
stabilization. A pendulum stabilizer was 
used in the first test because it was 
more easily constructed and_ repaired 
than a gyroscope. The pendulum stabil- 
izer could correct the flight for the 
first few hundred feet where the acceler- 
ation is small, but not satisfactorily when 
the acceleration is large. The pendulum 
extends in a direction which is the re- 
sultant of acceleration and pull of grav- 
ity, therefore, remaining vertical when 
the rocket is inclined. The rocket rose 
to about 1000 feet, then leveling nearly 
horizontal until the end of the flight. 
It then landed 9000 feet from the tower 
traveling at 700 miles per hour. 

On March 25, 1935, a gyroscope 
controlled flight was made. The gyro- 
scope was set to operate when the axis 
of the rocket deviated 10 degrees or 
more from the vertical. The rocket rose 
unsteadily, but then went into a smooth 
flat trajectory. This showed that the 
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gyroscope was able to control and keep 
the rocket in its course. The rocket rose 
to a height of 4800 feet, reaching a 
speed of 550 miles per hour. 

No attempt was made in these flights 
to reduce the weight of the rocket, 
which varied from 58 to 85 pounds. A 
reduction of weight would have been 
useless until stabilization could be main- 
tained. The important developments that 
came from Dr. Goddard’s work between 
1930-1935 were an efficient rocket 
motor, stabilization that would operate 


Viking rocket ready for launching 
at White Sands proving grounds. 


automatically and study of rocket per- 
formance in flight. 

Professor Herman Oberth, who could 
be ranked with Dr. Goddard, published 
the first edition of his book, Die Ra- 
kete zu den Planeteuraumen (The 
Rocket into Planetary Space), in 1923. 
Dr. Oberth led those interested in rock- 
ets in Germany and suggested several 
rocket ideas but did not get a chance 
to work on them until 1929. His book 
was divided into three parts—the first 
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dealing with rocket principles and the 
second describing a rocket for upper- 
atmosphere research. The third, of in- 
terest to the layman, discussed prob- 
lems of space flight and described the 
concept of a space station. 

Dr. Oberth proposed to send a rocket 
above the atmosphere that would cir- 
cle the Earth continually by neutral- 
izing Earth’s gravity with centrifugal 
force. 

In the fall of 1928, Fritz Lang of 
U.F.A. Film Company, called Dr. 
Oberth to serve as technical advisor for 
the film, “Frau im Mond” (The Girl 
in the Moon). An agreement was made 
that the company would finance a rocket 
to be sent into the air on the premiere 
of the film. The agreement did not hold, 
and Lang and Oebtrth spent their 
money for the experiments. 

Oberth did not have enough time for 
all the experiments, and when the film 
was released, his rocket did not material- 
ize. The premiere of it was on Octo- 
ber 15, 1929, in the UFA Palace in 
Berlin. Dr. Oberth did develop a satis- 
factory motor which he called the Ke- 
gelduse. It was a cone shaped motor, 
made of steel with a copper lining. 

Some of the rocket attempts were 
doomed to prove failures such as ef- 
forts toward propelling vehicles. Max 
Valier, a charter member of the Verein 
fur Baumschiffahrt (The German Rock- 
et Society), interested Fritz von Opel, 
the German car manufacturer, in build- 
ing a rocket automobile. Opel was im- 
pressed by the first trials and arranged 
a public demonstration. A car was de- 
veloped that carried twelve powder 
rockets and obtained a speed of 70 miles 
per hour in 8 seconds. 

Opel then designed a streamlined car 
with stubby wings that would press the 
car against the road. Opel demonstrated 
the car himself on the Avus Speedway 
near Berlin on May 23, 1928, reach- 
ing a speed of 125 miles per hour. As 
described by one observer: ‘““The Opel 
rocket auto locks like a multiple-bar- 
reled piece of light artillery in speedy 
retreat.” 

The main problem to overcome was 
to prevent the metal of the motor from 
heating up. The burning temperature of 
gunpowder is above the melting point 
of steel, but in the short time of opera- 
tion no immediate harm resulted. The 
one solution to prevent the heating of 
the motor was by cooling it. 

Opel went on to develop rocket rail- 
road cars, but most of them jumped the 
tracks and were destroyed. 

Later, in 1920, Max Valier was 
killed while working on a car which 
was propelled by a liquid fuel motor for 
liquid oxygen and gasoline. He was the 
first rocket experimenter to give his 
life for his work. Valier was “‘idling”’ 


his motor and observing at close range 
when the motor exploded . 

Fritz von Opel switched to rocket 
airplanes and made the first successful 
flight on September 30, 1929, at Frank- 
fort, Germany. The glider took off 
from a rocket propelled car on a track, 
reaching a speed of 95 miles per hour 
in 75 seconds, and flew for 1% miles. 

The first rocket flight was made by 
Friendrich Stamer in the Rhon Moun- 
tains of Germany on June 11, 1928. His 
glider, Ente, was launched by a catapult, 
and then the rockets were fired. The 
flight covered 1500 yards in 80 sec- 
onds. His experiment ended in an ex- 
plosion of a rocket and the burning of 
his glider. 

The first rocket flight in the United 
States was made by W. G. Swan in 
1931 at Atlantic City, New Jersey. 
“Swan took off and reached an altitude 
of 200 feet. In the same year, in Italy, 
Ettore Cattaneo made a successful rock- 
et flight covering a mile in 30 seconds. 

From these tests, the results showed 
that the rocket applied to the airplane 
was useful only when speeds for a short 
period were necessary. A rocket applied 
to the practical motor car was limited 
to speeds of 100 miles per hour, due 
to the air resistance. The rocket was 
forced to be viewed as an instrument 
for other than terrestrial transportation. 


In New Mexico, Dr. Goddard con- — 


tinued his experiments with rockets. 
Tests were made to develop a more 
powerful motor that operated on liquid 
nitrogen. Part of his experiments con- 
sisted of the development of light weight 
fuel pumps that inject fuel rapidly into 
the rocket motor. The approaching 
World War II terminated the work and 
Dr. Goddard accepted applications to 
work on war rockets for the Army and 
Navy. The physicist had planned to 
return to New Mexico immediately 
after the war to work on high altitude 
rockets. His death on August 10, 1945, 
brought to an end the most important 
career in science. But Goddard lived 
long enough to see his dream materialize 
into one of the most significant fields 
of engineering. 

In 1940, the United States began to 
experiment with the rocket as a weapon 
of war. Most of the rockets developed 
were fin-stabilized such as the bazooka 
rockets. Bombardment rockets were de- 
veloped for launching from tubes under 
the wings of fighter planes and from 
tanks on the ground. Anti-submarine 
rockets were developed by the British 
and improved by the United States and 
known as the “hedgehog.” Twenty-four 
of these rockets were fired from a ship 
to the approximate location of a sub- 
marine. ‘The rockets sank head down 
and exploded only when direct contact 
with the submarine was made. 

The extensive research by the Ger- 
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mans during World War II led to the 
successful launching of the A-4 (known 
-as the V-2) on October 2, 1942. The 
| A-4 was a fin-stabilized rocket, 46 feet, 
) 11 inches in length, weighing 28,229 
pounds. The first V-2 to bombard Lon- 
don was fired on September 8, 1944. 
~On June 12, 1944, Germans launched 
the first flying bomb against the Bri- 
tish called the V-1. The average range 
of the V-1 was 150 miles and it was 
capable of accelerating to a speed of 
about 360 miles per hour. 7488 V-1’s 
were reported launched, while about 
32% reached their target. 

Dr. Wernher von Braun, who co- 
designed the V-2 and is now working 
for the U. S. Army, believes that it is 
possible now to construct a satellite space 
station from which a trip to the moon 
and the other planets could be made. 
From the station, all portions of the 
Earth could be observed except that re- 
gion above the Arctic circle and below 
the Antarctic circle. Such a station 
would be valuable for observations of 
the Earth and the outer reaches of the 
Universe. The most important aspect 
is that it could serve as a refueling base 
} for a rocket ship enroute to the neigh- 
} boring planets. 

' Many people who do not know the 
} 


f| 
{ 
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replied with the question, “Of what use 
is a new born baby?” With the rapid 
development of the rocket today, the 
world will see the first manned space 
ship on the moon within the next few 


/ importance of the rocket will ask, “Of 
what use is it?”’ Michael Faraday, when 
working on electricity said to a woman 

) who asked him what use was electricity, 


Explosion of an early experimental mail rocket in England 


years. After this flight, the conquest of 
the solar system will begin. To think 
and plan for interplanetary travel is no 
more out of place than what has been 
done in aviation within the last 50 years. 


full bridge meter 
t movement 


: Problem . . . how do you engineer a 100,000 ohms per volt 
[ sensitivity tester so that it will fit into a 7 inch case with a dial that 


\ is practically as large as the case? 
i The Simpson full bridge meter movement has performed 
iI exceptionally well for many years. This new challenge, however, 


{ meant one thing—the compact meter movement had to be made 
even smaller... more sensitive. 

A unique core type movement was designed by Simpson 
engineers. Its specifications for accuracy are so extremely rigid 
that unusual production methods had to be devised to build these 
core type movements in commercial quantities. Simpson engi- 
neers did this, too. 

Today, laboratories, manufacturers, schools, and television 
servicemen have available to them a completely portable volt- 
ohm-microammeter...an electronic tester so sensitive that 
many of its 33 ranges are comparable in sensitivity to those of a 
vacuum tube voltmeter. In addition, this unusual product 
eliminates practically all of the disadvantages of a VTVM... 
drift, tube replacement, warm-up time, resulting in necessity for 
recalibration,—no AC outlet or line cord required. 

This is just one more example showing what creative eng!- 
neering can do to solve a problem. 


ELECTRIC COMPANY 


5200 W. Kinzie St., Chicago 44 * EStebrook9-1121 * 
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CREATING SOMETHING smMa~t_er... 


In Canada: Bach-Simpson, Ltd., 


— 
uniquéscore type 
¢ “movement 


$88.00 


MODEL 269 


FIRST COMMERCIALLY AVAILABLE 
100,000 OHMS PER VOLT SENSITIVITY 
VOLT-OHM-MICROAMMETER INA 7" CASE 


London, Ont. 
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Racing Champions 


The average American car-owner has 
a definite and prejudiced image of a 
hot-rod; a souped-up, old jalopy driven 
by some wildeyed youngster, usually 
seen bulling through traffic, with fen- 
ders flapping and exhaust stacks rum- 
bling. True as this statement may be, 
there are tracks where supercharged old 
jalopies such as these can race under 
supervised authority. 


Two of the main hot-rod racing areas 
of the United States are in Burbank, 
California, and the Bonneville Salt 
Flats in Utah. These areas are ideal 
for racing because of their many miles 
of flat surface. The hot-rod driver, be- 
cause of the fast rate of speed at which 
he travels, needs a flat surface to in- 
sure the maximum amount of speed 
from his auto and above all to insure 
his safety. 

The Annual National Hot-Rod Time 
Trials, which are usually held around 
August 31 through September 6, draws 
some 250 drivers from as many as 18 
states, all competing for the name of 
“Champion Hot-Rod Driver.” These 
serious minded men have constructed 
cars with not only power, lightness, and 
efficient contours, but also with a high- 
ly selective gear box, superb brakes, 
which at the slightest touch will pro- 
duce a safe means of stopping, and above 
all a suspension which is at once com- 
fortable and road-gripping, to facilitate 
fast cornering. The racer wants speed in 
a straight-away, and wants to be able 
to shift down and brake hard for acute 
turns, often at speeds under 30 miles 
per hour, and then shift up with power- 
ful acceleration until he is at maxi- 
mum speed. 

Speed is the main object in building 
a hot-rod. When you think of speed, 
the next word that comes to your mind 
is safety. Safety and speed, in that order, 
are the principal factors in the brain 
of a hot-rod mechanic; however, speed 
must be the dominant one of the two 
in order to win the name of “Cham- 
pion Hot-Rodder.” 

Each hot-rod entered in the Annual 
National Hot-Rod Time Trials is hand 
built from standard stock parts and re- 
vamped for racing. Most of the cars 
driven by hot-rodders are revamped to 
look like streamliners, so-called because 
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by C. E. McMullen, Comm. ‘53 


of their envelope body design. The main 
reason thought of in building these cars 
is to attain a high rate of speed. These 
cars are capable of exceeding speeds of 
well over 200 m.p.h. 

Everything on the car must be per- 
fect before entering the nationals. In 
the case of the superspeed streamliners, 
the first thing we encounter is the body. 
The materials used for the body and 
the methods of construction are rela- 
tively unimportant, provided of course 
that the strength requirements are met. 

In matters of body contour, the hot- 
rodder is very practical. Should a prob- 
lem arise that he thinks is too hard, he 
seeks the advice of an expert. The body 
design of a 300 m.p.h. streamliner is 
a very difficult and scientific proposi- 
tion that must be handled by competent 
aerodynamicists. Most streamliners have 
had exhaustive wind tunnel tests made 
of prototype design models, a service 
provided by some of the better research 
laboratories. 

The building of a streamliner is a 
long, tedious job, In one type, the chas- 
sis used is part of a Davis three-wheel- 
er tubular frame. All bulkheads and 
body shapes would have to hand-made 
from aluminum extrusions and_ sheets. 
A front suspension seat ‘could be ob- 
tained from a 1928 or 1930 Ford and 
narrowed about 10 inches, with 1940 
Ford spindles and brake assemblies. The 
rear end of the streamliner could be 
made from a Model A, narrowed about 
10 inches. One streamliner that set in- 
ternational records at Bonneville Na- 
tionals in the Class B Division had an 
engine with a 31-inch bore, 334-inch 
stroke, 248 cu. in Merc, equipped with 
C & T heads and fuel injectors, Isken- 
derian cam and Scintilla-Vertrex mag- 
neto. Special interest centered about the 
heads and injection system. A hemi- 
spherical combustion chamber was em- 


ployed, the valves being 90 degrees 
apart. Intake valve size was 1 5/8 
inches and the exhaust | and 7/16 


inches. Although the heads were alum- 
inum castings, standard steel intake and 
exhaust valve seat inserts were used 
and were placed into position with a 
.0O07-inch interference fit. 

Fuel for the injectors is supplied by 
a re-worked Pesco aircraft pump, driven 


by a pulley and V-belt from the right- 
hand water pump. Fuel is pumped under 
pressure, 35 psi maximum, to a metering 
valve, and from there is injected into 
the airstream of each of the individual 
ports. The choice of a slide-valve type 


~ of throttle is an ideal one for straight- 


away runs, for when the throttle is 
wide open, there are none of the usual 
restrictions in the port; restrictions such 
as throttle butterflies and_ throttle 
shafts, which generally result from a 
considerable percentage of the port area, 
in this case are completely absent, thus 
allowing more air to enter the engine. 
Compression ratio of 12.5 to 1 is ob- 
tained by using pistons with a_ high 
crown, machined for valve clearance. 
Horsepower output of the engine is 
280-5050 rpm, using straight alcohol, 
and 320-5050 rpm, using a 50-50 mix- | 
ture of alcohol and nitromethane. This 
mixture was used on all the AAA timed 
runs. These figures represent 1.14 bhp 
per cubic nitrated fuel; in either case, 
remarkable values from a_ reworked, 
production-line engine. 

It is extremely interesting to study 
the different frame structures of the 
hot rods. In most cases, the streamliners 
have truss-type frames fabricated from 
sections of steel tubing. This type of 
frame is a good compromise between 
light weight and extreme rigidity. These 
two factors combine to make this frame 
type particularly well suited for high- 
speed travel plus the fact that either a 
metal or plastic body may be fastened 
directly to the frame, which eliminates 
the need for many outrigger body sup- 
ports. 

In the matter of suspension systems, 
the tried and proven solid-type front 
and rear axle assemblies insure predomi- 
nance. Most of the cars use tubular axles 
for their lightness and rigidity, and at 
the back, reworked Ford rear end com- 
ponents are the most popular and least 
expensive. However, some cars are con- 
structed with open-tube rear ends, simi- 
lar to those used in sprint and cham- 
pionship track cars. There were devia- 
tions from this, in that at least one car 
was being built with swing axles and 
quick-change differentials both front and 
back, thus creating a four-wheel drive 
machine to be powered by two inde- 
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_ pendently operated Chrysler V-8 en- 
_ gines. Another car boasted a true De 
Dion rear suspension in which all major 
replacement components could be pur- 
chased over the counter. The suspen- 
' sion medium for most of these cars was 
_ the venerable transverse leaf spring, al- 
though a few builders favored either 
' coil springs or torsion bars. 

Fuel is extremely important to the 
hot-rod driver, for the right kind of 
fuel may mean success. The octane 
number refers to the fuel’s degree of 
knock resistance. The higher the num- 
ber, the less knock. One builds up the 
/ octane ration of gasolines by adding 
tetraethyl lead or special petroleum con- 
stituents obtained from refining and 
cracking process. Most of the knock 
gremlins are born when fuel is burned 
inefficiently in the engine. If the fuel 
mixture burns evenly, not all at once, 
the piston gets a firm, steady push. If 
it burns in a flash or before the piston 
is ready for the push, there’s knock in 
the engine. 

Fuel is still in the experimental stage 
as far as use in hot rods is concerned. 
Many formulas have been tried, and 
as many theories have been expounded 
| as to why any one is the best. Experi- 
+ mentation with fuels is a natural step 
forward in the hot rod sport. The utili- 
zation of advantages offered by addi- 
tives should not be viewed with any 
more alarm than was the general change 
from gasoline to methanol. At the pres- 
ent time, and for a very good reason, 
additives are being used only with 
methanol. The reason is that additives 
are now being used is that they will 
not mix with gasoline. 

Converting an engine to improve its 
| performance involves altering the me- 
§ chanical details which control its vol- 
umetric efficiency. Improvements are 
also made to better utilize the power 
) developed so that less of it is absorbed 
in the engine itself and more is exerted 
+ on the driving wheels of the car. Nor- 
} mally aspirated engines are dependent 
on atmospheric pressure to force the 
| fuel and air mixture into the cylinders 

and to always have a volumetric effi- 
ciency considerably less than 10 per 
cent. This is because of the short time 
allowed for the cylinders to receive a 
‘charge and also because of the many 
obstructions and changes of direction 
by the mixture in the induction system. 

The temperature of the mixture when 
it enters the cylinder has much to do 
with volumetric efficiency, because, as 
we all know, air expands and becomes 
lighter when heated and contracts and 
becomes heavier when cooled. Conse- 
quently, a volume of air at a given tem- 
peraturre weighs less and therefore con- 
tains less oxygen than the same volume 
of air at a lower temperature of the 
mixture. The induction system increases 
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both the weight of the charge inducted 
into the cylinders and the volumetric ef- 
ficiency of the engine. 

The conclusions from the foregoing 
are these: there are two normal ways 
to increase volumetric efficiency of an 
engine—first, perfect the mechanical 
conditions concerned; and second, in- 
crease the weight of the charge in the 
cylinders by reducing its relative tem- 
perature. Also mentioned was a third 
way of increasing volumetric efficiency 
by providing oxygen in the cylinder in 
addition to that provided by normal 
means. 

There are many different cars en- 
tered in the Nationals, and therefore 
the cars are classified in six different 
groups. They are classified according to 
their engines’ cubic-displacement, the 
smallest being 91 cubic inches of cylin- 
der space. This tiny engine when put 
in a Lakester racer body, which is just 
a bullet-shaped airplane-wing fuel tank, 
can get up to 188.98 m.p.h. Here are 
a few records of what the back yard 
mechanics have turned out. Le Roy 
Neumayer, 23, from Compton, Cali- 
fornia, drove a 300 plus h.p., 305 to 
488 cubic inch streamliner for a record 
of 233.31 m.p.h. for five miles, and 
230.55 m.p.h. over a ten-kilometer dis- 
tance. Mal Hopper, 25, who works for 
the Los Angeles Telephone Company as 
a lineman, drove a streamliner with a 
cubic-inch displacement of 399 overr ce- 
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exceeding 230 m.p.h. 
LOM ten 
kilometers, setting six new international 
records. 

A new international record was estab- 


ment-hard flats, 
at distances from one kilometer 


lished last year, September 13, 1952, in 
the class ‘‘C”’ division by a streamliner, 
“The City of Burbank,” at an average 
of 229.77 m.p.h. If science in the field 
of cars keeps advancing as it has been 
in the last few years, then all the 38 
records, International and National, 
will be broken annually. In 1952, 28 
out of 35 records were broken at the 
Nationals. 

Just as significant to the hot rod 
sport, perhaps, is the quantity of rewards 
to be received at the Nationals. In an 


atmosphere of cooperation and _ sincere 
fellowship, ideas, experiments, and ex- 
periences are exchanged, and problems 
discussed. Here the East meets the West 
with enthusiastic rivalry. In this typical- 
ly American process, the character of 
the hot rod sport becomes more _pro- 
gressive in spirit and more out-standing 
in accomplishment. 

Some information for this article was 
taken from the magazine “Hot Rod,” 
1954 Annual. 


At 20 you blush when a man praises 
you; at 30 you think him a clever fel- 
low; at 40 you wonder what he wants. 

* # # 


They were entertaining friends in 
their new prefabricated home. Suddenly 
one of the guests sat up and listened. 

“Surely you’re not troubled by mice 
already?” she said. 

“That’s not mice,” replied the house- 
holder. ““That’s the people next door 
eating celery.” 

* *  # 


Diner: “TI can’t eat this soup!” 

Waiter: “Sorry, sir. I'll call the man- 
ager, ; 

Diner: “I can’t eat this soup.” 

Manager: “I’ll call the chef.” 

Diner: “I can’t eat this soup.” 

Chef: “What’s wrong with it?” 

Diner: “I don’t have any spoon.” 

A wedding ring may not be as tight 
as a tourniquet, but it certainly stops 
the wearer’s circulation. 

* * * 


A Sunday School teacher had been 
telling a class of little boys about crowns 
of glory and heavenly reward for good 
people. 

“Now tell me,” she said at the close 
of the lesson, ‘““who will get the biggest 
crown?” 

There was silence for awhile: then 
Johnny replied: “Him wot’s got the 
biggest head.” 

* * #* 

“Grandpa, why don’t you get a hear- 
ing aid?” 

“Don’t need it, son. 


than I understand.” 
*  * * 


Hear more now 


Congressmen wouldn’t have so dern 
many political fences to mend when 
they get back home if they hadn’t done 
so much straddling. 

* * * 

The young man was rather shy, and 
after she had thrown her arms around 
him and kissed him for bringing her a 
bouquet of flowers, he jumped up and 
grabbed his hat. 

“Oh, don’t go,” she said, as he made 
for the door. “I didn’t mean to offend 
you.” 

“Oh, I’m not offended,” he replied, 


“T’m going for more flowers.” 
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Rocket Reviews 


by Paul LaViolette, E.E. ‘55 


THE MARS PROJECT 


By Wernher von Braun 
University of Illinois Press, 
Urbana, Illinois, $3.95 

Based on “Das Marsprojekt,” a spe- 
cial issue of the magazine “Weltraum- 
fahrt” published in Germany in 1952, 
the “Mars Project” is a fitting com- 
panion volume to “Space Medicine.” 


It is in this book that the dream of 
space travel forms into a tangible real- 
ity, not in the fanciful elaborations of 
the science-fiction writer, but as the 
cold calculations, of a scientist. 

Mars is the target of this particular 
edition, but there is no doubt that it 
could well be any other nearby solar 
satellite, the general equations and 
theories are that flexible. The Mars 
trip according to Dr. von Braun will 
take 70 men in ten ships 2 years and 
239 days. Of this time 449 will be spent 
circling Mars. 

Three “landing boats” will be pro- 
vided to land 50 of the men for a period 
of approximately 400 of the 449 days. 
The “landing boats” will have large 
wings for a half-powered, half-glide des- 
cent to the planet. One boat will be 
equipped with skiis and will land on 
one of the polar caps. It will then be 
abandoned and all supplies loaded on 
vehicles to be transported down to the 
equator and a landing field made for 
the remaining two wheeled boats. After 
exploring for more than a year the boats 
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will return to the orbiting rockets and 
the expedition will return home in seven 
of the original ten rockets. 

Except for the innovation of the 
“landing boats,’ which in reality are 
single tage rockets, Dr. von Braun fol- 
lows the conventional theory of sug- 
gested space travel. Three stage rockets 
(approximately 46 of them) will erect 
a satellite station 1075 miles above the 
surface of the earth. It is from the satel- 
lite station that the actual Mars ex- 
pedition will leave, unhampered by the 
comparatively enormous grip of gravity 
on the earth’s surface. 

Throughout the book von Braun’s 
calculations back up his theory to prove 
that the project is at least technically 
possible. Some of the formulae are rather 
generalized it is true, but only to give a 
clearer picture. Actually, the expedition 
would take calculations and logistics far 
larger than presented in this thin vol- 
ume, but Dr. von Braun says that the 
“requirements for a large elaborate ex- 
pedition to Mars are no greater than 
those for a minor military expedition 
extending over a limited theater of 
war.” 

Dr. Wernher von Braun was brought 
to the United States in 1945 by the 
Army from Germany after having 
gained renown for his part in develop- 
ing the V-2 rocket. His articles on space 
travel have gained wide recognition. 
Several of these have appeared in Col- 
lier’s. (Reviewed by Paul E. LaVio- 
lette ) 


SPACE MEDICINE 


Edited by John P. Marbarger 
University of Illinois Press, Urbana, Illinois 


Cloth $3.00, Paper $2.00 


With the omnipresence of space con- 
quest ready to become a reality, man is 
discovering that the greatest unknown 
quantity facing him in his conquest of 
the stars is the human factor. 

In March of 1950, a symposium was 
held at the Professional Colleges of the 
University of Illinois in Chicago. There 
experts in the fields of science closely 
related to this problem assembled to 
participate in discussions and_ present 
papers on the subject. This book is the 
direct result of that symposium. Six 
papers are presented by scientists that 
attempt to show how interplanetary 


space travel is expected to affect the 
human body. The discussions range from 
possible chances of life on the surround- 
ing planets to the harmful effects of 
cosmic rays and X-ray radiation. 
There are many questions which puz- 
zle the scientists. What will be the ef- 
fects of the absence of gravity? Of the 


tremendous accelerations necessary to 
escape the gravitational pull of the 
earth? Of the loneliness in the void 


and its effect on the mind? Add to this 
the heat and cold extremes, the deadly 
radiations, the constant need of the 
normal body of oxygen, water and food, 
and the question of man in space be- 
comes more and more difficult. 

Three of the scientists, Drs. Huber- 
tus Strughold, Heinz Haber, and Kon- 


_rad Buettner are associates in the De- 


partment of Space Medicine, USAF 
School of Aviation Medicine, Randolph 
Field, Texas. It was with the vision of 
the coming of space travel that this De- 
partment was organized. Two more are _ 
Major General Harry G. Armstrong, 
USAF (MC) the Surgeon General, and 
Paul A. Campbell, Colonel (MC), 
USAF (Reserve). The sixth member is 


perhaps the most well known and con- 


THE 
HUMAN 
FACTOR 

In 


FLIGHTS 
BEYOND 
THE 
EARTH 


troversial figure in the rocket field 
today, Dr. Wernher von Braun of the 
Guided Missiles Development Group, 
Redstone Arsenal, Huntsville, Alabama. 

It is Dr. von Braun who perhaps 
best sums up the need for more serious 
study of man in space with the ending 
of his paper: “The time has arrived for 
medical investigation of the problems 
of manned rocket flight, for it will not 
be the engineering problems but rather 
the limits of the human frame that will 
make the final decision as to whether 
manned space flight will eventually be- 
come a reality.” (Reviewed by Paul E. 
LaViolette ) 
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The Anchorage-Tok Junction telephone line, built through frozen wilderness, 
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passes near Alaska’s Mantanuska Glacier. It connects with facilities to Fairbanks. 


he line is through to Tok Junction, Alaska 


Ever hear of permafrost? It’s sub-surface earth, 
permanently frozen hard as rock. But it was 
only one small problem in pushing through 
Alaska’s newest telephone line 


As the nation’s defense perimeter was pushed northward, 
it became plain that high-speed communications were 
needed for Alaska. The Army Signal Corps asked the Bell 
System to help build a modern telephone line for our 
strategic northern outpost. Today the line is a fact. 


But the 330-mile route between Anchorage and Tok 
Junction on the Alcan Highway called for all the resource- 
fulness and skill of Bell System and Army engineers. 


What type of line? Engineering studies and surveys 
proved that weather, expense and maintenance problems 
made it impractical for the new line to be aerial or buried 
cable or radio relay. The answer was open-wire pole line 
plus carrier equipment. But stringing this line through 
frozen wilderness was rough business. 


The line had to cross two high mountain ranges. Aver- 
age spacing between poles was 155 feet, but to bridge 
rivers, ravines and steep mountainside descents called for 
long-span crossings, ranging from 400 to 1800 feet. 
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Getting the right vehicles, tools, and materials to the 
right places when needed was a major feat of planning in 
this wilderness. The line called for 15,000 poles of varying 
lengths, 2500 crossarms, 1,325,000 pounds of copper- 
steel wire and 2400 tons of hardware. 


Dynamite licks permafrost. Bulldozers, pole-hole dig- 
gers and big trucks battled their way over tortuous moun- 
tain roads. The simple process of setting poles proved 
almost impossible in some areas because of a volcanic silt 
hardened by permafrost. No drill was tough enough to with- 
stand its pumice-like action. The problem was licked by 
punching holes and using small dynamite charges. 


But now the work is done. Engineers have turned their 
talents to other parts of the vital communication system— 
building a long distance dial switching system between 
Anchorage and Fairbanks. 


And so it is with the fast-growing telephone company. 
There always is a new frontier to conquer—in research, at 
the Bell Laboratories, in manufacturing at Western Electric, 
or in one of the operating companies serving the changing 
requirements of a constantly shifting population. Check 
now with your Placement Officer on the opportunities 
which await college engineers in the Bell System. 
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THE MOON 
IS BLUE 


by Don Arnold, E.E. ‘55 


Nearly as long as man has been on 
earth and has been able to raise his 
eyes to look to the great bowl of jewels 
in the night sky above, he has dreamed 
of someday freeing himself of the grip 
of our mother planet and rising to ex- 
plore those jewels. Now, scientists are 
on the threshold of realizing mankind’s 
age-old dream, via a space station in 
the sky. There are various types, but 
in this article, only the rocket driven 
satellite will be discussed. 


The earth lies at the bottom of a 
whirlpool, which is the pull of gravity 
holding everything to it. Our advantage 
of savior lies in the fact that this pull 
diminishes as we move farther out from 
the earth, and that a body to move in 
a circular path must be accelerated to- 
ward the center. To raise ourselves out 
of the depths of this tremendous whirl- 
pool is the job of the rocket scientists ; to 
keep us up revolving around the earth 
is the job of Nature. 

The part that Nature plays is very 
simple. When a weight is swung on a 
string, the string pulls the weight to- 
wards the center, thus making it revolve 
in a circle. We do not have a string 
attached to our space station, but some- 
thing much _ better—the gravitational 
pull of the earth. If you remember from 
physics the formula for the force be- 
tween two bodies, F—Gm,m, over R,, 
and the formula for the force needed to 
pull a given mass in a circle, F—mvy? 
over R one has the key to the solution. 
We set the two equations for force 
equal, and can thus determine the ve- 
locity with which our space station must 
travel at any desired height. From this 
we find that v=.\/Gm over R, where 
G is a constant, m is the mass of the 
earth. Remember that our station is 
not free of the influence of gravity, 
but is pulled toward the earth by it to 
make the station revolve in a circle. 


Once outside the greater part of the 
gravity of the earth, the rocket can be 
steered and propelled by very small 
forces. But to escape from this entwin- 
ing grasp with which our mother planet 
holds us, we must attain the enormous 
speed of 25,000 mph at a very early 
stage. 

Now we come to the part played by 
the rocket men to get the rocket out 
of the depths of the gravity ocean. They 
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agree that no single-stage rocket can 
make this escape—that some other de- 
vice is needed. Thus the resourceful 
rocket men have come upon the idea of 
the multiple-stage rocket. But here the 
experts disagree as to how many stages 
are needed. The most optimistic place 
their hopes on a two-stage rocket, while 
the majority of their colleagues are sold 
on the three-stage rocket. The main 
drawback to this colossus is its neces- 
sary gigantic size. As big as the Statue 
of Liberty, this rocket would weigh 
7,000 tons, stand 265 feet high, and be 
equipped with 51 rocket motors, hav- 
ing a combined thrust of 14,000 tons 
which is the equivalent thrust of 6,000 
modern jet fighters. This behemoth 
would be able to transport into space 
the meager pay load of only 36 tons. 
This three-stage rocket will be fired 
from the equator so as to have the added 


A cut-away diagram of a three- 
stage rocket showing the fuel com- 
partments, and engines. 


push given to it by the spinning earth. 
With this 1000 mph. starting speed 
with which the earth’s equatorial belt 
revolves, the rocket will begin ascend- 
ing with an acceleration of 1 g. This is 
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as fast as a freely falling body would 
increase its speed. Since the thrust re- 
mains the same, and the rocket becomes 
lighter as the fuel is used up, it quick- 
ly attains an acceleration of 9 g’s. 


The motors continue to fire for 84 
seconds, burning 5,250 tons of fuel. By 
this time, the rocket is moving virtually 
horizontally and has reached a height 
of 24.9 miles and a speed of 5,206 
mph. Here the first stage is detached 
and falls back to earth. The second 
stage, weighing 990 tons adds its 1750- 
lb. thrust for 124 seconds to push the 
rocket to 39.8 miles and a speed of 
14,364 mph. 

Now we come to the payload section 
of our rocket—the winged third stage 
containing crew, controls, and equip- 
ment. This all-important ‘nose’ weighs 
143 tons and uses its motors to reach 
an altitude of 63.3 miles and a speed of 
over 18,000 mph. The rocket has now 
reached a speed sufficient to spiral up- 
ward in an elliptical orbit to the height 
where it can circle the earth—1000 
miles above the surface. Everything up 
until this stage has been operated auto- 
matically, but now the crew must make 
rapid calculations and changes in the 
course of the rocket to correct all the 
errors encountered on the trip. The 
crew turns on the motor for 14 sec- 
onds, turns the ship into its proper head- 
ing, and sets the speed at the necessary 
15,840 mph. The satellite is now in its 
orbit, and the crew is ready to face 
the feeling of outer space. Getting to 
our orbit will be a problem in itself, 
but living there is the most bizarre prob- 
lem of all. As yet many of the prob- 
lems remain unanswered: how to keep 
the blood from boiling in the rarified 
atmosphere; how the extreme differ- 
ences in temperature to be encountered ; 
what effect will solar radiation have 
on the human tissues. These and other 
questions are before the doctors before 
the rocket can add another moon to 
the night sky. But once up above the 
earth, where .do we go from here— 
the moon, Venus, Mars, the outer 
planets? Who knows? 
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NEW DOW 


‘Technical 
Library 


ENABLES EMPLOYEES 
TO FURTHER STUDIES 


t 


These modern facilities provide an extremely wide range of scientific material 


including current information on all fields of research 


The desire to provide complete technical knowledge for 
Dow personnel, together with intelligent planning, has 
produced at Midland, Michigan, one of the most compre- 
hensive of all industrial libraries. This modern, air-con- 
ditioned structure contains over 35,000 books and over 
600 magazines. New books are added regularly, and both 
foreign and domestic abstracts are made available. 


Most of the material is highly technical. The most extensive 
coverage is given to material in the fields of chemistry, 
electrochemistry, biochemistry, agricultural chemistry, 
chemical engineering, physics and nuclear physics. 


you can depend on DOW CHEMICALS 
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In addition to published material, the library also furnishes 
an index of all research work conducted by all divisions 
of The Dow Chemical Company. 

This new library is but one example of Dow’s efforts to 
offer the finest facilities for work and recreation to its 
employees. THE DOW CHEMICAL COMPANY, Midland, Michigan. 


Dow’s Booklet “Opportunities With The Dow Chemical 
Company”, especially written for those about to enter 
the chemical profession, is available free, upon request. 
Write to The Dow Chemical Company, Technical 
Employment, Midland, Michigan. : 


Have you ever thought, Mr. Average 
American, that perhaps someday you 
will be able to walk over to your tele- 
phone and place a call to someone, even 
though he is driving his car? 

Actually, telephone service to or be- 
tween moving vehicles is already in 
widespread use in localities which find 
it both useful and practical. Common 
Carrier Mobile Radio-telephone Service, 
as it is officially known, is primarily 
useful for the following situations: 

(1) Providing telephone service to 
water-separated points. 

(2) Providing service to vehicles and 
boats. 

(3) Providing service where cables 
are impractical. 

(4) For replacing or supplementing 
cables at substantial cost advantage. 

Radio systems had been used to only 
a limited extent for many years until 
1945, when the Federal Communica- 
tions Commission allocated several new 
bands for certain types of service. This 
enabled telephone companies to use radio 
to extend service to mobile subscribers. 

There are six types of radio service 
for which the FCC will grant licenses 
to telephone companies, namely: 

(1) Long-haul, toll radio channels. 

(2) Short-haul, toll radio channels. 

(3) Urban mobile radio service. 

(4) Highway mobile radio service. 

(5) Rural subscriber service. 

(6) Special services. (Emergencies, 
etc. ) 

A long-haul toll radio link is a means 
for communication between fixed points 
involving the use of one or more inter- 
mediate stations. A short-haul link is a 
means for communication between fixed 
points, but not needing intermediate 
stations due to the proximity of opera- 
tion. Iwo types of mobile service have 


20 


by Bob Walker, E.E. ‘56 


TELEPHONE 
ON 
WHEELS 


been established. Urban service is fur- 
nished to vehicles operating in or close 
to a given city. Highway Mobile serv- 
ice is rendered to vehicles moving over 
the principal highway of the country. 
Highway service is more involved than 
urban service, since more than one trans- 
mitter 1s required. 


Prospects for mobile radio-telephone 
service are almost unlimited. Radio-tele- 
phone could almost entirely replace dis- 
patching stations for delivery and truck- 
ing companies, express and freight pick- 
up trucks, laundry, dairy, bakery, and 
meat trucks. Taxicab companies are al- 
ready using radio communication to dis- 
patch cars. Garage and wrecker trucks 
could always be on the spot through the 
use of radio-telephony. Doctors would 
find this an invaluable service during 
emergencies. Newsmen could keep 
abreast of the latest happenings through 
mobile communication. Ambulances 
would find the same use for this service 
as doctors. Cars of police and fire chiefs, 
and important public officials might 
well be advantageously equipped with 
radio-telephone. Switch engines in rail- 
road yards need never stand idle while 
the engineer receives orders if the cab 
is equipped with two-way radio com- 
munication. Contractors and highway 
engineers could always kee pin constant 
communication with one another while 
working on some huge construction pro- 


ject. Radio, television, and appliance 
service calls through the use of mobile 
telephone. Boats and trains are also im- 
portant prospects for this new service. 
As you can readily see, the door has 
been opened to a new field, both vast 
and extensive. 

Several types of mobile service are 
being offered. These are: 

(1) General service—between a reg- 
ular telephone and a mobile unit or be- 
tween two mobile units. 


(2) Dispatching service—furnished 
between a designated customer and a 
given fleet of mobile units on a com- 
mercial basis. 

(3) Signalling service—a one-way 
paging system from fixed telephone to 
mobile unit. 

The frequencies assigned to telephone 
companies under present proposals lie 
in four principal bands—(1) 35 to 44 
mc. (2) 152"to 162° me (G e458 
460 me. (4) 900 me and over. Because 
of the increasing demand for channels 
by miscellaneous interests, such as police 
and taxicabs, it seems unlikely that 
bands 1 or 2 will be used extensively. 


The radio equipment used in the tele- 
phone field is classed as to its usage as: 
(a) Fixed station (with respect to lo- 
cation, used to communicate with other 
fixed stations or mobile units), (b) Re- 
lay stations (used as intermediate sta- 
tions in point-to-point links or in con- 
nection with a mobile network), and 
(c) mobile stations (primarily automo- 
biles and trucks). 

The equipment used in mobile units 
consists of an FM received, an FM 
transmitter with a power output of from 
7 to 30 watts, a fender or roof-top an- 
tenna, and a telephone handset. The 
storage battery of the vehicle is also con- 
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sidered to be part of the mobile installa- 
tion. 


Mobile service, because of cost and 
limited spectrum space, must usually 
operate on a party-line basis. As many 
as 100 mobile units could be placed on 
the same channel. By keeping conversa- 
tions brief, adequate service could be 
maintained without undue interference. 


It is desirable, though not essential, 
that some means be used for selectively 
signalling mobile subscribers. Signalling 
can be accomplished by utilizing selec- 
tive code-call units, operating in con- 
junction with the received. Code-call 
units are available in two types, the 
secret and non-secret conversation-type. 


In the secret system, only the mobile 
unit initiating or receiving the call can 
hear or talk over the channel. While 
the call is in progress, the transmitters 
and receivers of all other units on the 
same channel are rendered inoperative. 
A busy light in each mobile unit shows 
when the channel is in use. In the non- 
secret type of service, any mobile sub- 
scriber can, of course, listen in on any 
call. This is the more common type of 
service. 

Transmitter power requirements are 
difficult to generalize upon. Experience 
has shown that 7 to 30 watts of power 
is adequate for mobile units, when used 
with a central office transmitter of from 
50 to 250 watts rated output. Mobile 
applications require non-directional an- 
tennas, as a mobile unit may move in 
any direction. 

Mobile system operation is as simple 
as placing an ordinary telephone call. 
The mobile subscriber picks up the 
handset and observes the busy light to 
see if the channel is in use. If the chan- 
nel is not in use, the subscriber presses 
the “push-to-talk” switch on the hand- 
set. This places the transmitter carrier 
on the air, and it is picked up by the 
fixed station and relayed to the mobile 
service operator, who plugs in the mo- 
bile service jack, placing the central 
office transmitter on the air. The oper- 
ator then asks for the called num- 
ber. The call is then completed in the 
usual manner. The mobile subscriber 
must, of course, press the handset switch 
when speaking, and release when listen- 
ing. If the call is to another mobile unit, 
conversation is on a ‘‘push-to-talk’’ basis 
on the part of both subscribers. 

Rural subscriber radio-telephone serv- 
ice utilizes links between the central of- 
fice and distant rural telephones. It is 
of particular usefulness where wire lines 
would be economically unfeasible. An 
experimental Bells System project fur- 
nishing radio-telephone service to eight 
ranches lying at distances of 11 to 21 
miles southeast of Cheyenne Wells, Col- 
orado, was installed in 1946, and has 
been in successful operation since. 
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EYES 
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E.E. ‘56 

Chicago’s traffic control has gone 
modern! Electric “eyes” are now being 
used to co-ordinate city traffic lights 
with Chicago Transit Authority eleva- 
ted trains operating at a temporarily 
established street level. 

The Garfield Park elevated service 
had previously been operating over ele- 
vated tracks which were directly in the 
path of the Congress Street Superhigh- 
way. The tracks were left standing as 
long as possible, until September, when 
work had progressed to the point where 
the red structures had to be taken down. 
In order to provide service, the only 
solution was to initiate temporary street- 
level operation. Building new tracks 
would be unfeasible, since final plans 
called for operation of the electrified 
line directly in the center lane of the 
highway. 


Tracks Parallel Street 


The new right-of-way occupies a 
fenced-in area on the south side of Van 
Buren Street, between Racine and Cali- 
fornia Avenues. Inclines at these points 
carry the trains to the remaining ele- 
vated structures which will not be re- 
moved. Since the tracks occupy half the 
the street, traffic had to be directed 
one-way ; west-bound was chosen. 

Originally a total of twenty-four 
streets crossed the right-of-way. Of 
these, fourteen are now closed to pedes- 
trians and vehicles. The other ten, con- 
sidered impractical to close, have been 
equipped with electronic signal control 
devices at each intersection. 


“Eyes” Guide Stoplights 

This is how the new electronic signal 
system works. Each intersection is pro- 
vided with four standard traffic lights, 
two special lights for train motormen, 
and four sets of electric eyes, two for 
west-bound service and two governing 
east-bound. 

As a train approaches an intersection, 
the motorman is instructed by a large 
octagon sign to “STOP HERE!” The 
train thus halted at the stop sign breaks 
the light beam cast obliquely across the 
tracks by the electric eye. This holds the 


street traffic lights at red until the 


train clears the eye at the opposite end 
of the intersection. Immediately beyond 
the “STOP HERE!” sign is the train 
traffic signal providing these changing 
aspects: RED— indicating STOP and 
WAIT; RED, with word ALERT— 
indicating prepare to start; and YEL- 
LOW— indicating proceed with cau- 
tion. 

Street traffic lights with standard 
red, yellow, and green signals control 
vehicles and pedestrians at all intersec- 
tions. 


Signals Automatically Timed 


In order to provide maximum operat- 
ing safety at minimum delay to transit 
service, the train signals are timed to 
operate automatically on cycles of sixty- 
four seconds, with two exceptions. The 
sixty-four second cycle is sufficient time 
for a train to travel from one intersec- 
tion to the next in time to receive a 
yellow signal, under normal conditions. 

The motorman must bring his train 
to a complete stop at each intersection 
and wait for the yellow signal to appear 
in the sixty-four second cycle, before 
proceeding across the intersection. When 
the yellow light appears, street traffic 
lights show red for north-south traffic 
and green for west-bound. 

Only one more problem had to be 
solved: how to prevent west-bound mo- 
torists from making left turns across the 
right-of-way on a green light with re- 
sultant collision. Solution to this is sim- 
ple. Each corner is now displaying a 
“NO LEFT TURN” sign for west- 
bound traffic. 


Train Speed Governed 


Trains descending inclines to the 
street level are governed by automatic 
time-controlled block signals. This fea- 
ture not only prevents a train from re- 
ceiving ‘“‘proceed” indications, but, by 
means of track trips, brakes the train 
if it is operating above proper speed 
limits. 

Large yellow signs with a black “T” 
indicate entrance into these time-con- 
trolled areas to motormen. Other signs 
indicate proper train speed. 


Running Time Increased 


The street-level operation is approxi- 
mately two and one-fourth miles long 
and increases running time in the morn- 
ing rush hours about 11% minutes. 
During midday, the increase is 13 min- 
utes longer than former schedules. 

When the Congress Street Superhigh- 
way is completed, Garfield Park service 
will be provided by a fleet of all-new 
metal transit cars operating in the mid- 
dle lane of the highway at speeds of 
sixty to sixty-five miles per hour. It is 
anticipated that this high speed service 
will be inaugurated in 1956. 
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CHEMICAL PROBLEM... 


...to restore newness in feeland . 


appearance to washable wearing 
apparel and linens. 


SOLUTION... 


. . . Hercules® CMC, a superior 
new-type laundry finish in dry or 
liquid form, which has many ad- 
vantages over conventional starch. 
It gives sharper colors, whiter 
whites. Fabrics iron easier; have 
a new look and softer finish. CMC 
improves the appearance of items 
not ordinarily starched. Laundry 
washes cleaner, easier, because 
CMC checks dirt penetration. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. 


Hercules’ business is solving problems by chemistry for imdustry ee 


. . . adhesives, soaps, detergents, rubber, plastics, paint, varnish, lacquer, textiles, paper, insecticides, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- | 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES POWDER COMPANY Wilmington 99, Delaware 


NCORPORATED 


Sales Offices in Principal Cities 
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You'll be at the head of the jet parade at Boeing 


For long-range opportunities, it’s hard to 
beat the jet aircraft field. If you want to 
get into this exciting branch of engineer- 
ing after you graduate, get in at the 
head of the parade—at Boeing. 


Through the fighter-fast B-47 six-jet 
bomber, and the giant new eight-jet B-52, 
Boeing has acquired more experience de- 
signing, flying and building multi-jet 
aircraft than any other company, either 
here or abroad. In addition, Boeing is 
the first American company to announce 
its entry into the jet transport field. 


Engineering graduates will find in 
the aviation industry an unusually wide 
range of experience, and great breadth 
of application — from pure research to 
production design, all going on at once. 
Boeing is constantly alert to new tech- 
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niques and materials, and approaches 
them without limitations. Extensive sub- 
contracting and major procurement pro- 
grams, all directed and controlled by 
engineers, afford varied experience and 
broad contacts and relationships. 


Aircraft development is such an inte- 
gral part of our national life that young 
graduates can enter it with full expecta- 
tion of a rewarding, long-term career. 
Boeing, now in its 36th year of opera- 
tion, employs more engineers today than 
even at the peak of World War II. Its 
projects include guided missiles, research 
on supersonic flight and nuclear power 


for aircraft. 


Boeing engineering activity 1s concen- 


trated at Seattle in the Pacific Northwest, 
and Wichita in the Midwest. These 


communities offer fine fishing, hunting, 
golf, boating and other recreational facil- 
ities. Both are fresh, modern cities with 
fine residential sections and shopping 
districts, and schools of higher learning 
where engineers can study for advanced 


degrees. 


There are openings in ALL branches 
of engineering (mechanical, civil, elec- 
trical, aeronautical, and related fields), 
for DESIGN, DEVELOPMENT, PRODUCTION, 
RESEARCH and TOOLING. Also for servo- 
mechanism and electronics designers and 
analysts, and physicists and mathemati- 
cians with advanced degrees. 


For further information 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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A Statement on .. . 


Science Fiction 


by Maurice Garnholz, Aero.E. ‘56 


Since the end of World War II, a 
seemingly new field of literature has 
risen to the attention of the general 
public. Before that time only a small 
number of people knew that this type 
of writing—labeled loosely as science 
fiction—even existed. But with the ad- 
vent of new examples of scientific pro- 
gress like electronic calculators, rockets, 
and the atom bomb, all which were 
brought about largely by the war, the 
ranks of followers of science fiction 
grew swiftly, until today the number of 
people who have not at least heard of 
it is dwindling rapidly. Large write- 
ups in magazines (including Life) have 
publicized this literature extensively. 
More and more books, movies, and 
radio and television programs about sci- 
ence fiction are being brought forth. 

But even with this tremendous surge 
of popularity, science fiction (or scien- 
tification as it is sometimes called, STF 
for short) is still a vague term in the 
minds of most people. It is often thought 
by the uninformed that science fiction 


MAURICE ““MAURY” 
GARNHOLZ has been with 
the staff of the Illinois 
Technograph for ene year 
and is at present assistant 
editor. Maury’s heme is 
Hoyleton, Illinois, and his 
curriculum is aeronautical 
engineering from which he 
will graduate in 1956. 


is merely juvenile trash written by some 
eccentric writer in his spare moments 
while in dire need of some ready cash. 
This concept is even more wrong than 
the also false belief that these stories 
deal only with swashbuckling tales of 
speeding rocketships or a crazy scientist 
intent upon completely erasing the earth 
from the universe. Although stories deal- 
ing primarily with interplanetary and 
interstellar travel do abound in various 
forms throughout science fiction liter- 
ature (and it is now classified as a liter- 
ature), an extremely wide variety of 
other subjects is present also. Such topics 
as bio-chemistry, the future, psychology, 
time-travel, mental difficulties, robots, 
thinking machines, sociology, mathe- 
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matics, semantics, language and race dif- 
ficulties, governmental utopias, and 
many others are discussed, set to theory, 
and are essentially the main settings of 
the stories. Very few fields are left un- 
touched by science fiction authors. It is 
doubted very much if any other desig- 
nated field of literature encompasses as 
many different things as does science 
fiction. 


By far the most of science fiction 
stories are primarily novels with scien- 
tific settings. They usually concern 
events that could very possibly happen 
to anyone of us if we were transported 
to a future or special situation. The best 
plots are those which have some sort of 
unconventional theory at the climax or 
as the entire basis for the story. This 
fact is probably one of the primary rea- 
sons for the popularity of science fic- 
tion. Only there can you find seeming- 
ly fantastic and daring theories and 
ideas. Almost any other publisher would 
not dare to print such seemingly un- 
conventional writing. In science fiction, 
as the name implies, the theories and 
ideas are put into practice via a fiction- 
al plot. The fact that very fantastic 
ideas can be written with little fear of 
undue criticism from the readers en- 
courages many new ideas. Thus, many 
new and hithertofore unseen conceptions 
are brought to light. In time many of 
these fantasies become facts; e.g., rock- 
ets, flying saucers, television, and the 
atomic bomb are only a few of the 
many things written about on the pages 
of science fiction magazines before they 
became a reality. 

If many of the ideas put forth in 
science fiction stories still seem to be 
too much of an impossibility or improb- 
ability for the average person, let him 
remember that sixty-five years ago auto- 
mobiles were unheard of; twenty years 
ago television was nonexistent; forty 
years ago airplanes were laughed at; 
twenty years ago rocket travel was un- 
thought of, except by, perhaps, a very 
select few. Who can say what the fu- 
ture has hidden from our prying eyes? 
Who is qualified to state that the sci- 
ence fiction writers are wrong and too 
daring? At about the time of the Civil 
War, or immediately prior to it, the 


head of the United States Patent Office 
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resigned, because he believed that every- 
thing worthwhile had already been dis- 
covered or invented. Science fiction 
states nothing as being definite. It mere- 
ly surmises as to what would happen 
if a certain condition(s) were true. 
Although many read science fiction 


VA 


primarily as a source of escape litera-— 


ture which takes them away from the 
trials and tribulations of our civilized 
society for a short while, the majority 
read it also for the interesting theories 


and new conceptions of old ideas. These 
readers are not abnormal juveniles or 
psychopathic adults. On the contrary, 


an above average intelligence is_ re- 
quired to comprehend many of the sci- 
entific abstractions, theories, and ideas 
brought forth in many of the stories. 


Numerous scientists, engineers, astrono- 


mers, and other men of reputed intellect — 


peruse much science fiction literature. 
Liwekise, many of them compose an 
impressive portion of it. Dr. John R. 


Pierce, an electronics expert with Bell 
Telephone Laboratories, writes fantasy 


and science fiction in his spare time. So 
do many other scientists, including Rob- 
ert S. Richardson, astrophysicist of the 
Mount Wilson Observatory; George O. 
Smith, Emerson Radio engineer; Isaac 


Asimov, a Boston chemist; John W. 


Campbell, Jr.. an M. I. T. alumni 
who edits Astounding Science Fiction, 
one of the best known magazines in the 
field; L. Sprague de Camp, aeronautical 
engineer during the last war; 
Emory Lakatos, lawyer and brilliant 
mathematician. Robert Heinlein, most 
popular of science fiction writers, is 2 
Naval Academy graduate. Willy Ley. 
well known rocket specialist, writes 
technical articles for both science fic: 
tion and other magazines. 

As in the latter case, the word 
“science fiction” on the cover of a maga- 
zine is often misleading, for many fact- 
ual and truly scientific articles are pres- 
ent between the covers. There can be 
little doubt that the popularity of sci- 
ence fiction is steadily increasing. Sci- 
ence fiction may be only a passing fancy, 
but if so, it is passing because the fic- 
tion is becoming reality. 
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Adding youth to steel... 


Lue 
or you 


Just a “pinch” of vanadium helps steel to serve you better 


STEEL IS LIKE PEOPLE. It, too, can become tired with too 
much shock and strain, or too much exertion. Fortunately 
for all of us, scientists have learned the secret of imparting 
the stamina of youth to steel. 


SECRET OF YOUTH— It’s done by adding small amounts of 
vanadium — often with other alloying metals—to the molten 
steel, usually as it comes from the steelmaker’s furnace. 

Thus, the springs of your car and other hard-working 
parts of automobiles, locomotives, ships, and aircraft with- 
stand constant shock and strain. 


WHAT IS VANADIUM? This special tonic for steel is one 
of the earth’s rarer metals. Most of America’s vanadium 
ore comes from the Colorado Plateau. After being concen- 
trated and smelted, the refined metal is shipped to the steel- 
makers. 

Vanadium is but one of many alloying metals that are 
used to improve today’s steel. Just as vanadium makes 
steel shock-resistant and enduring, chromium makes it rust- 


ELECTROMET Alloys and Metals » HAYNES STELLITE Alloys * EVEREADY Flashlights and Batteries + 


resistant, tungsten makes it strong at high temperatures, 
manganese makes it tough at low temperatures, and silicon 
gives it important electrical properties. 


UCC AND ALLOYS— The people of Union Carbide produce 
more than fifty different kinds of alloying metals, in hundreds 
of varying compositions and sizes. They also work closely 
with steelmakers in developing and improving the alloy 
steels that go into nearly everything that serves us today. 
STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 


scribes the various activities of UCC in the fields of ALLOYS, CAR- 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet F-2. 


Unrton CaRrBIDE 


AND CARBON CORPORATION 
UEC 


30 EAST 42ND STREET NEW YORK 17, N. Y¥. 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


NATIONAL Carbons « ACHESON Electrodes 


PRESTONE and TREK Anti-Freezes * PYROFAX Gas * PREST-O-LITE Acetylene 
DYNEL Textile Fibers * BAKELITE, KRENE and VINYLITE Plastics » LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 
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RADAR and Your 
Weather Report 


by Alan England, E.Physics ‘54 


During the Second World War and 
the Korean War, radar was primarily 
thought of as a military weapon in that 
it could be used to observe the motion 
of distant ships, planes and equipment, 
and often to determine if such objects 
that appeared on the radar ‘“‘scopes”’ 
were clouds which were more often 
considered nuisances rather than useful 
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information. Only a general idea of fu- 
ture weather or weather over some stra- 
tegic target could be made since the sci- 
ence of radar weather prediction had 
not developed to such a point that these 
estimates had much value. The day is 
finally coming when short range weather 
predictions can be made with great ac- 


curacy—such accuracy possible only thru 
the use of radar. 


Principles an Radar 


In order to acquire some conception 
of how radar is used in weather predic- 
tion, perhaps we should try first to ac- 
quire a qualitative picture of how radar 
operates. The action is roughly as fol- 
lows. A very high frequency oscillator 
in the radar transmitter is allowed to 
oscillate for a very short period of time. 
The nature of the oscillation is such 
that wires cannot be used to guide the 
signal to a suitable antenna. Hollow 
metal tukes known as waveguides di- 
rect the signal to the antenna. The an- 
tenna, by the use of a reflector, usually 
referred to as a “bedspring” or a “‘dish,” 
directs the radiation along some _par- 
ticular azimuth in some particular pat- 
tern in space. Ordinary radar waves are 
so short that, unlike radio waves, they 
would fly off in a straight line into 
space except for their one desirable fea- 
ture. This feature is simply the fact 
that many materials can reflect radar 
waves to such a degree that the reflec- 
tions or “‘echos’”’ can be picked up at the 


Radar antenna used with the range height indicator scope. This antenna 
can move in a forty degree vertical arc along any desired azimuth. 
(Photo courtesy Illinois State Water Survey) 
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same point from whence they started. 
While the pulse of energy is leaving the 
antenna, leakage of the signal thru the 
structure blocks any returning signal, 
but after the outgoing pulse terminates, 
any reflected radiation can be picked 
up by the same antenna and channeled 
by waveguides back to a radar receiver. 


The receiver so shapes the reflected 
signal that it can cause a pattern on the 
screen of an oscilloscope. The time neces- 
sary for the radar signal to leave the 
antenna and return depends on the dis- 
tance between the antenna and the ob- 
ject that reflected it. The “scope” can 
be so calibrated that this corresponds to 
some specific distance on the scope and 
can be measured in miles. Objects vary 
in their ability to reflect the energy of 
the signal, metallic objects being the best 
reflectors, but the size and nearness of 
the objects also affects the amount of 
signal reflected back to the antenna. 


Since a cloud is a fairly large object, 
containing a large amount of material, 
water, it is able to reflect a large 
amount of signal back to the antenna. 


The Meteorlogic Laboratory 


At the Meteorlogic Laboratory, lo- 
cated at the University of Illinois Air- 
port, the use of radar is undergoing ex- 
tensive testing along with a number of 
other experimental devices all falling 


under the classification of instrumenta- 


tion for studies in cloud physics. This 
project is sponsored jointly by the sig- 
nal corps, the state of Illinois, and a 
subcontract through the University of 
Chicago with the Air Force. The group 
leader, Glen Stout, is with the state 
water survey. The project is studying 
such phenomenon as charge formation 
in the air, the conductivity of the air, 
the electric field set up in the air by 
this charge formation, the effect of drop 
size and intensity of rainfall on the sig- 
nal received by the radar antenna, and 
the effect of the number of sodium par- 
ticles in the air on the formation of 
clouds. 

One interesting check on the radar 
is a dome camera which is used to de- 
termine the fraction of the sky that is 
clouded. A silvered hemisphere is placed 
flat side down on a platform and a 
camera is suspended over it. The pho- 
tograph taken by the camera shows the 
entire sky at once and thus the amount 
of cloudiness can be determined and com- 
pared to that seen by the radar set. A 
sodium particle counter is in operation 
which uses dishes of some jellied ma- 
terial. The dishes are exposed to a cer- 
tain quantity of air. Later analysis shows 
how many sodium ions per cubic foot 
exist in the air. This information is 
particularly valuable near coastal re- 
gions where it is known that such ions, 
originating from the ocean, act as con- 
densation nuclei for water droplets. The 
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effect of such ions on condensation in- 
land has not been determined, but this 
present study is expected to yield some 
interesting results. 


It has been found that the effect of 
drop size on radar reception has been 
the worst difficulty in so far as accurate 
measurement of rainfall is concerned. 
Analysis shows that, roughly, the quan- 
tity of radiation reflected is proportional 
to the sixth power of the diameter of the 
rain drops. However an equally import- 
ant factor is the shape of the drops— 
ideally spherical or a shape that reflects 
less radiation. It is also known that ice 
particles in the form of snow, sleet, and 
hail do not reflect as much energy due 
to the fact that they are not usually 
spherical. The Meteorlogic Laboratory 
uses a high speed camera to photograph 
the drops during rainstorms. Pictures 
are taken every few seconds for the en- 
tire length of the storm in order to give 
a large enough volume of rain so that 
statistical methods may be used. While, 
as hoped, no relation between raindrop 
size and intensity of rainfall, i.e., the 
number of inches per hour, has been 
found, it is believed that specific types 
of weather, such as thunderstorms, cold 
fronts, and warm fronts, individually 
affect the size of the drops. Before the 
advent of the high speed camera, drop 
size was determined by allowing the 
drops to fall on a pan of flour onto a 
sheet of absorbent paper. In the former 
method, the size of the ball of flour 
produced determined the size of the 
drop; in the latter method, the area of 
stain determined the size of the drop. 
In both methods the measurement was 
very rough and had the disadvantage 
that the shape of the drop was still 
unknown. 


An area of about ninety-nine square 


)} miles located some thirty miles north 


and west of the airport is used to study 
the ability of radar to determine the in- 
tensity of rainfall by energy methods. 
This area was supplied with fifty rain 
gauges to check the radar measurements. 
This area is marked on one of the os- 
cilloscope faces at the Laboratory. When 
preciptation occurs in this area, a phe- 
nomenon that can easily be determined 
by the brightness of the scope image, a 
small light sensitive vacuum tube goes 
into action and records the area of 
brightness by means of a digital area 
integrator. The brightness of the image 
is determined both by the intensity and 
the drop size of the rainfall, factors 
which the integrator can compensate for. 


Radar Equipment and Techniques 


The design of a radar set for use in 
observing weather phenomena is_neces- 
sarily a compromise of many features. 
For best reception of rain clouds at large 
distances a narrow beam width of the 
signal is desirable. The size and weight 
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of the antenna necessary for such a 
beam width is the principal factor here, 
for the wider the ‘“‘bedspring,” the nar- 
rower the beam can be made. However, 
the bigger the antenna gets, the more 
weighty it becomes, necessitating strong- 
er structures to withstand the added 
strain. Long range is necessary for ade- 
quate forecasting along with as little 
attenuation of the signal strength as 


High speed photograph of the largest raindrop observed at the Meteor- 


tube in phase with the rotation of the 
antenna. The effect of this operation is 
to produce a pattern on the scope which 
is brightened by the passing of the sweep 
and which depends upon the persistance 
of the phosphor of the oscilloscope to 
maintain the image after the sweep has 
passed. Another scope, the Range Height 
Indicator or RHI, indicates the height 
above ground of the various cloud for- 


ologic Laboratory. This drop measures 10.4 by 7.6 millimeters. 


possible. This consideration adds to the 
size and complexity of the electronic 
apparatus itself along with the power 
requirements for such clear reception. 
The wave length of the radar signal to 
be used is an additional problem. A very 
short signal wavelength produces very 
fine detail but is easily attenuated. Such 
a wavelength will clearly show nearby 
clouds in great detail but will fail to 
indicate the presence of any clouds be- 
hind them. The controlling factor be- 
hind all of the above considerations 1s 
the cost of the equipment, which is di- 
rectly related to the range, detail, and 
accuracy necessary for a particular in- 
stallation. 

There are usually three types of indi- 
cating oscilloscopes associated with any 
weather radar installation. One, the 
Plan Position Indicator or PPI scope 
actually produces an image, as if viewed 
from above, of a large area around the 
antenna as the center. A rotating an- 
tenna is used with this scope that sweeps 
out a complete circular area around the 
antenna every few seconds. The scope 
sweep, the magnetic field that moves 
the electron beam in the oscilloscope 
tube across its face, is produced by two 
electromagnets that rotate around the 


mations at any particular azimuth. For 
this scope, an antenna that bobs up and 
down along any particular azimuth is 
used. The scope sweep does a similar 
operation, so that the scope face shows 
an image of the cloud formations as 
viewed from the ground, however with 
a much expanded vertical scale. The 
third type of scope can take a particular 
area seen by the PPI scope and expand 
it to give great detail. This scope, which 
also gives a picture as if viewed from 
the ground, is put into use when the 
rotating antenna is stopped and_ faces 
a particular direction. 


Observational Techniques 


The human observer at the radar 
scope must be able to interpret the sig- 
nals he receives with skill since radar 
tends to emphasize some phenomena 
while minimizing others. Since all the 


observer of the scope (or of photo- 
graphs of it) has as indications of 


weather conditions is just the relative 
brightness of the image, misinterpreta- 
tions can arise. A small thunderstorm 
may give a much larger signal than a 
similarly shaped cloud _ precipitating 
snow. In general, rains with large drops 
give larger signals than heavy rains with 
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smaller drops. As mentioned before, ice, 
snow, sleet, and hail will give only 
one-fifth the return signal that most 
rain will produce. Heavy, non-precipitat- 
ing clouds will tend to shield weather 
conditions behind them while clouds 
preciptating snow will not cause nearly 
the same signal attenuation. For large 
objects, the signal strength returned is 
roughly proportional to the reciprocal 
of the distance squared between the an- 
tenna and the object. This return signal 
strength occurs with the object occupy- 
ing the whole width of the beam as the 
beam passes it. A small object, on the 
other hand, will return a signal strength 
approximately proportional to the re- 
ciprocal of the distance to the fourth 
power. Buildings in the nearby area can 
block off areas of space if they are taller 
than the radar antenna. Buildings can 
also reflect the signal going out and 
coming back so as to produce cloud 
images in parts of the sky where they 
do not exist. The magnitude of the re- 
ceived signal is also proportional to the 
square of the wavelength, so that higher 
frequencies produce less return than the 
lower frequencies. The usual range for 
most radar sets when transmitting over 
land is less than seventy-five miles, while 
over water the range is greater than 
one hundred miles. 


Results 
While radar is a very useful tool, 
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so far as weather 


ness when 


FIG. | RADAR PPI PHOTOS WITH [O-MILE RANGE MARKERS, 
ILLUSTRATING TORNADO DEVELOPMENT ON 9 APRIL 1952. 


Radar PPI photographs of the tor- 
nado that passed by Champaign- 
Urbana last April. The long tail 
projecting from the cloud is the 
funnel of the twister. 


it is still in the experimental stage in 


cerned. It can only achieve full useful- 
used with the 
and charts employed by the weather 
men—surface synoptic charts, upper air 


charts, and adiabatic diagrams. Its abil- 
ity to produce an extremely detailed 
three dimensional precipitation pattern 
thru thousands of cubic miles has made 
it particularly advantageous in indicat- 
ing the stability of air masses, the freez- 
ing level of clouds, the presence of ver- 
tical convection currents, the motions of 
clouds, and the degree of overcast in 
small areas. Its most practical applica- 
tion at the present time is in conjunc- 
tion with airfields where it can indicate 
roughly the wind speed at high altitudes, 
the visibility near the airport, and the 
ceiling at the airport. 

An accurate estimate of the present 
abilities of radar in the field of rainfall 
measurement can be made by observing 
that while, at the present time, there is 
in the United States about one rain 
gauge for every four hundred square 
. miles of territory, the use of radar has 
indicated that if applied extensively, this 
figure could be reduced to a rain gauge 
or its equivalent every two hundred 
square miles. 

It is not difficult to imagine that the 
future potentialities of ‘“radarized” 
weather prediction, coupled with the 
other possible advances in the field as 
mentioned here, may well advance the 
accuracy of weather prediction to the 
idealized one hundred per cent mark 
so much desired by the picnickers, and 
the baseball fans of the world. 


prediction is con- 
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MATERIALS-HANDLING EQUIPMENT 


THAT SPEEDS WORK, SPARES MEN, SLASHES COSTS 


No other Mobile Crane of this type has all the features of 
KRANE KAR. More goes into KRANE KAR ... you get more 
out of KRANE KAR . .. more speed, more work, more safety. 
Loads and Unloads freight cars, trucks, trailers... Stacks and 
Stores . . . expedites Plant Maintenance. 


KRANE KAR handles steel stock and forms of ar 
size within capacity (or scrap when equipped wit! 
transmission cases, motors, crankcases, transfor 
in tight quarters, low headroom, up and down ramps . 
where, in plant or yard. Often cuts handling costs to 8¢ a ton.* 


Braking of Load and Boom Lines. No Tail-Swi 
of Crane passes over operator's head. 


s or Diesel. 9 to 37 ft. booms or 
adjustable telescopic booms; Electric 
magnet, clamshell bucket, and other 
accessories available. Ask for illus- 
trated bulletin #79. 


USERS: General Motors; Bethlehem 
Steel; Todd Shipyards; Boeing; General 
Electric; duPont; Pullman Standard; etc, 


*Write for case studies. 


Pioneers of Heavy Duty Materials-Handling Equipment and Mfrs. of 
Heavy Duty Fork LIFTRUKs; Cranes, Capstans, and Winches for Motor 
Trucks “SILENT HOIST’ Car Pullers and Barge Movers. 


SILENT Hoist & CRANE Co. 


895 63RD ST., BROOKLYN 20, N.Y. 
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How to lick 
dust, moisture and acid fog 


prevalent in the atmosphere surrounding the 
Rumford, Me., mill of the Oxford Paper Company 
posed a problem in power circuit maintenance. The 
combination of these elements caused wooden 
structures and even over-voltage insulators to 
become conducting, resulting in phase-to-phase flashovers 
and burndowns when ordinary overhead wires were used. 
The solution of this serious problem was found 
by substituting Okolite-Okoprene Self-Supporting Aerial 
Cable for the open wires. According to company officials, the ' 
combination of Okolite high voltage moisture and heat resisting \ & 
insulation, protected by non-conducting weather and chemical 
resistant Okoprene sheathing, has eliminated this trouble. 


Tough jobs are the true test of electrical cable ... and 
installations on such jobs usually turn out to be Okonite. 


OP insulated wires and cables 
8786 
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NEEDED--- a nEW appRoacH! 


We’re looking for young engineers—engineers with 
new ideas—engineers who can visualize the practi- 
cality of today’s research and evolve from it the 
aircraft of tomorrow. 


It is this type of thinking that has enabled the 
McDonnell engineering team to design and develop 
such hallmarks of aviation as the ‘“‘Phantom’’, first 
twin-jet carrier based fighter plane, and the now 
famous “‘Banshee”’ series of Navy jet fighters. 


Today, McDonnell engineers are engaged in a 
variety of projects concerning airplanes, helicopters 
and guided missiles. We are always interested in 
new talent—young men with a new approach. 


If you’re looking for our type of engineering 
—we’re looking for you. Check your Place- 
ment Office for dates when the McDonnell 
representative will visit your school— or 
write to: 


TECHNICAL PLACEMENT SUPERVISOR 
Box 516, St. Louris 3, Missourt 
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Design Engineer—Helicopter Engineering Division 
S. B. A. E. Purpue University *46 


As a Group Leader in our Helicopter 
Design Department, Jack has made sig- 
nificant contributions toward M. A. C. 
helicopter development projects. Most 
noteworthy has been his work concerning 
the adoption of hydraulic power controls 
to helicopters and convertiplanes. 


Jack joined the McDonnell engineering 
team soon after his graduation from Pur- 
due in 1946. He is shown above inspecting 
one of the control panels in our recently 
completed Helicopter Laboratory. We 
need more young engineers like Jack 
Snyder—engineers with a new approach. 


BUILD YOUR FUTURE WITH A COMPANY ....YOUNG IN YEARS, YOUNG IN SPIRIT AND IDEAS 


M\DONNELL 


AIRPLANES AND 
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OPTERS * ST.LOUIS 3,MO 
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Every football team has its own team of strategists. Here Illini coach 
Ray Eliot checks the situation during a game. 


End Rocky Ryan (83) moves F 


Illinois’ speedster, J. C. Caroline (27) rolls around end for a gain against Cook (25 of Stanford close on 
Stanford, but Stanford’s Jerry Gustafson (19) tries to slow him down 


a bit. | 


Everyone's after that elusive 
a pass to Rocky Ryan (83) in 


Photos by Dail 
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agging a pass, with Ron 


alkenstein (12) attempts 


‘rd contest. 
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as 


Illini football captain Bob Lenzini (62) greets the captain of the Stanford 
Indians, Norm Manoogian (60) before the Illinois-Stanford game. 


The Illini football team charges onto the field prior to the start of the 
Illinois-Minnesota game. Identifiable players are Paul Furimsky (89), 
Gus Mackris (73), Dick Rosenberg (31), Hugh Woodson (46) and Ron 
Yochem (50). 
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Richard J. Conway, Lehigh ’51, selects 
Manufacturing Engineering at Worthington 


RICHARD CONWAY checks 
cutting tool with machinist 
before milling a pump casing. 


After completing his general training which brought him in 
contact with all departments, Richard J. Conway decided that 
manufacturing engineering was his field. He says, “I chose the 
Manufacturing Engineering Department after completing my 
general training at Worthington because as a graduate in In- 
dustrial Engineering I can learn the practical aspects of my 
field while applying theory I learned in college. 

“The personnel of this department work together as a team 
toward the solution of the numerous problems which arise 
daily. We have the cooperation of all other departments in the 
corporation in getting the necessary facts pertinent to the solu- 
tion of these problems. In the course of our day it may be 
necessary for us to meet the Plant Manager, Chief Engineer, 
Comptroller, several department heads, clerks, foremen, ma- 


chinists and many others throughout the company. 

“T have contributed to the solution of many problems han- 
dled by this department including metal spraying, machining 
procedures, purchasing new equipment and designating proper 
dimensions to obtain desired fits between mating parts. 

“T enjoy my work because I’m doing the work I want and 
my formal education is being supplemented with practical 
knowledge gained from the tremendous wealth of knowledge 
available to me at Worthington. I know from personal contact 
with many other departments in the Corporation that Wor- 
thington can and will find their young engineers a spot which 
will give them the same opportunities as have been afforded me.” 

When you're thinking of a good job, think Aigh—think 
Worthington. 


FOR ADDITIONAL INFORMATION, see your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 
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MODERN FARMERS like J. A. Parks of Maloy, Iowa, 
using the gang plow above, can produce much more in 
much less time than the farmer of just a few years ago. 
In the horse-powered days of farming it took as many 
as 35 man-hours to produce and harvest an acre of 


corn. Now, on many mechanized farms, it is done in 
fewer than 11 man-hours. In addition, the shift from 
animal power to machine power released about 72,000,- 
000 acres of cropland from producing feed for horses 
and mules to producing food for the nation’s tables. 


WHAT EVER HAPPENED 
TO THE MAN BEHIND THE PLOW? 


THE ‘“‘man behind the plow” is still very much 
in the picture, but he’s up front now. And because 
he is, you and your family—even the world—are 
better fed today. 

Not many years ago the American farmer walked 
behind the old horse-drawn plow, worked longer 
hours and produced much less than he does today. 
But that was before the development of the “‘hired 
hands” that never tire—the tractors, trucks and 
implements which do the work of many men, and 
the petroleum fuels and lubricants which keep them 
running. 

In the last 50 years or so, while America’s popu- 
lation was growing from 75,000,000 to more than 
150,000,000 a remarkable change was taking place 
in agriculture. Today 8,000,000 fewer persons on 
America’s farms are producing food for 75,000,000 
more Americans. 


Standard Oil Company 


910 South Michigan Avenue 
Chicago 80, Illinois 
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Yet America has never been better fed. It has 
never been better equipped to export needed foods 
to other countries for normal requirements, or to 
combat famine—an ally of communism—wherever 
it appears. 

Never have so few fed so many so well. 

To help make ours a more abundant land, 
Standard Oil pioneered in delivering petroleum 
products right to the farmers’ doors in the quan- 
tities needed and at reasonable prices. This on- 
the-spot delivery, started way back in 1910, was 
vital to the rapid growth of mechanized farming in 
the Middlewest—one of the most productive agri- 
cultural regions in the world. 

So many rural customers have learned to de- 
pend on Standard Oil products and services that 
we now serve far more Midwestern farmers than 
any other oil company. 


STANDARD 
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by Tom Brody, M.E. ‘56, Donna Rudig, E.Physics ‘57 
and Don Kesler, E.E. ‘56 


DEAN WENDELL E. MILLER 


Dean Miller came to the University 
of Illinois twenty years ago after hav- 
ing attended Blackburn Junior College, 
a work-your-way institution in Carlin- 
ville, Illinois. With five dollars in his 
pocket, he got three jobs for room, 
board, and cash and continued in this 
manner until he received his Electrical 
Engineering degree in June, 1936. 

After graduation Dean Miller worked 
for Northern Indiana Public Service 
Company and Bell Telehpone Labora- 
tories for five years. 


In 1941, he returned to his alma 


mater as an instructor in the electrical 
department. 


engineering During the 


Dean 


Miller 
officer for the U. S. Navy. Once again 
he returned to the E. E. staff and re- 
ceived his master’s degree in August, 
1946. In 1947 he received his assistant 
professorship and became associate pro- 
fessor in 1950, at which time he also 


war, served as a radar 
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became assistant dean of the college of 
engineering. 

He was married in 1941 and has two 
daughters, B’Ann, 10, and Janet Sue, 
6. His hobbies are color photography 
and all types of sports. He once played 
on a championship high school baseball 
team, and still thinks baseball is the 
most scientific of all team sports. 


HOWIE HADLER 


A familiar face to most engineering 
students is that of Howie Hadler, as- 
sociate editor of the Illini Technograph. 
In 1950 he graduated from Rantoul 
Township H. S., where he had been 
a member of the football squad and be- 
longed to the band. Howie is also an 
experienced farmer, having been raised 
on a farm, and was an active 4-H mem- 
ber for five years. 

Howie is in Ag. Eng. and intends 
to receive his B. S. in February °55. 
Being active in engineering activities, 


he is a member of the Engineering 
Council and is vice president of ASAE, 
of which he was treasurer last year. 
And, of course, Howie is one of the 
mainstays of the Tech staff, having 
joined in his freshman year and being 
illustrations editor last year. His hobby, 
when he finds time, is making model 
airplanes. 

Last summer Howie spent an inter- 
esting six weeks at the Army R.O.T.C. 
camp at the Aberdeen proving grounds 
in Maryland. His future is still uncer- 
tain except for a forthcoming two-year 
army term. If he receives his commis- 
sion in June he may decide to enter the 
army then instead of waiting until he 
graduates. After his army __ service, 
Howie has several possible jobs in mind. 
He is interested mainly in saleswork, 
public relations, and technical writing 
or publishing. This last interest stems 


BOB LENZINI 

The Engineering College proudly in- 
troduces Bob Lenzini, a civil engineer, 
to the students. Bob is a senior in en- 
gineering as well as the popular role 
of the captain of the football team. He 
is taking the construction option of the 
curriculum, 

This fine product from Waukegan 
high school is playing his third varsity 
season this year as captain of the Fight- 
ing Illini football team. He says prac- 
tice from 3:30 until 6 o'clock every 
evening is not bad after you get accus- 
tomed to it. 

Lenzini’s amazing line play during 
the 1952 Michigan game caused him to 
be named “Lineman of the Week’ by 
national sports writers. The critics were 
almost unanimous in exclaiming “Len- 
zinl was superb.” 

Bob Lenzini was introduced in the 
February issue of The Illinois Techno- 
graph, but since then he has made an 


addition to the family, a pretty wife, 
Doris. 
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Many millions of REX High 
Speed Tool Bits have been produced, 
in recent years, at Crucible’s 
Sanderson-Haleomb Works, Syracuse, New York. 
Our Tool Bit Department is actually a 
manufacturing plant in itself, where production 
is counted in pieces—in sharp contrast to the 
larger production units of most other 
phases of steelmaking. 
REX High Speed Tool Bits are made from high 
quality high-speed steel bar stock, produced at 
Crucible’s Sanderson-Haleomb Mill. Bars are 
cut to tool bit lengths, heat-treated, grit- 
blasted or ground, and inspected. 


Ben 


TUMBLING — Prior to inspection and packaging, REX High 
Speed Tool Bits are cleaned by tumbling. 


HARDENING — Small batches of REX High Speed Tool Bits are hardened 


in modern salt bath furnaces. The bits are then quenched in either salt or oil. 


STOCKS — REX High Speed Tool Bits are stocked in standard 
packages in Crucible’s warehouses. 


Uniformity Each individual REX High Speed 
Tool Bit possesses the same uniform high quality. 
Each bit is inspected by the magnetic particle method 
...and representative bits are tested for microstruc- 
ture and hardness. These tests control quality of the 
finished product... insure that REX bits will give 
higher production from each grind, and a minimum 
of “down-time” on your machine. 


TEMPERING — Tempering is 


done in circulating air furnaces. "InT ? ri) ywnoe Servi Da 
All of the steps illustrated help insure a correct combination of Cr ucible Engineer ms Sel VICE Available 
maximum red hardness, toughness and abrasion-resistance nece® Crucible engineers are available to work with you 
sary for continuous high cutting efficiency. in the selection of the proper REX grade for highest 


cutting efficiency on your particular job. 


first name in special purpose steels 


| 53 years of |Fine| steelmaking 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


Midland Works, Midland, Pa. . Spaulding Works, Harrison, N. J. ° Park Works, Pittsburgh, Pa. ° Spring Works, Pittsburgh, Pa. 
Nationa! Drawn Works, East Liverpool, Ohio e Sanderson-Halcomb Works, Syracuse, N. Y. e Trent Tube Company, East Troy, Wisconsin 
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by 
Martin Goldstein, 
Chem.E. ‘55 


Professor Harry J. Fuller who spoke 
on “Origin of Cultivated Plants” at 
E.C.M.A. banquet. 
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Tom Brody of the Illinois Technograph, greets two delegates to the 
E.C.M.A. convention as they register for the two-day event. 


Although our annual convention has 
been over for two months we still be- 
lieve we are entitled to toot our own 
horn a little bit. As an apology (maybe 
you could call it an excuse) for the 
article not being in the last issue it can 
be blamed on the fact that the October 
issue went to press before the conclusion 
of the convention. 

The 1953 convention of the Engin- 
eering College Magazine Associated was 
held here at the University of Illinois 
with the Illini Union Building as main 
headquarters. Opening of the convention 
consisted of an informal dinner in the 


Union and a film and smoker Thursday 
night, September 24. 

Actual convention business started on 
Friday morning with the opening busi- 
ness meeting. Professor John Paustian, 
retiring chairman from Nebraska, opened 
the meeting with a greeting to the as- 
sembled delegates from schools from 
New York to North Dakota. In his 
opening remarks he mentioned the bud- 
get of the association and the resignation 
of the editorial critic for the last two 
years, Theodore Hayden. 

Friday afternoon saw the convention 
roll into really high gear. At this time 
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“MARTY” GOLDSTEIN has 
been on the staff for two 
years and is attempting to 


serve as editor-in-chief, 
Marty lives in University 
City, Missouri, and hopes 


to get his B.S. in chemical 
engineering in 1955. 


discussions were held on matters pertain- 
ing to editorial, business, layout and 
art, and circulation matters. 

In the art and layout meeting chair- 
maned by Professor Bohl, adviser of the 
Technograph, such problems as the sys- 
tem used in putting the magazine to- 
gether and best effect for reader interest 
and attention to advertisements were 
discussed. Also discussed was the problem 
of “cheesecake pictures” in engineering 


The group picture of E.C.M.A. delegates 


The panel discussion on illustrations and loyout, one of four panel dis- 
cussions held during the first day of annual E.C.M.A. convention. 


Knight of the Electrical Engineering 
Department served as toastmaster and 
Dean Everett of the college of engin- 


to the annual E.C.M.A. con- 


vention held on the University of Illinois campus September 25 and 26. 


magazines. Several different views were 
expressed on this subject. 


Editor's notes We of the Techno- 
graph would appreciate your views 
on this subject. Also, if you are in 
favor of running said type of arti- 
cles, would you please inform us 
as to what vein you would like to 
see the articles in. 


Dr. Merk Hobson of the University 
of Nebraska took charge of the editorial 
meeting. Main issue discussed was of an 
idea submitted at last year’s convention. 
This involved asking prominent men in 
the engineering field for articles to be 
published simultaneously in all maga- 
zines of the association. One of the 
fruits of this idea was the article by 
Herbert Hoover (re Technograph, A pril 
1953). It has been found that it is 
exceedingly difficult to get this type of 
article but work on it will be continued. 

Friday evening the banquet was held 
with Professor Fuller of the Illinois 


Botany Department as speaker. “Buck”’ 
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eering issued a few words of greeting 
to the assembled delegates. 

“And a good time was had by all” 
at the semiformal dance given in the 
Union Building the last night of the 
convention. The dance was held from 
9 to 12 with music supplied by Paul 
Kerns and his orchestra. 

The main portion of the official busi- 
ness of the convention was taken care 
of at the general business meeting held 
Saturday morning. At this meeting the 
chairman and secretary of ECMA for 
the next two years were elected. Profes- 
sor William Farrell of Iowa University 
was elected chairman and _ Professor 
Merk Hobson of the University of 
Nebraska was elected executive secre- 
tary. Thanks were given to Professor 
Paustian and Mr. Hayden for their 
work in the last two years. 

After the convention most of the dele- 
gates adjourned to the Illinois-Nebraska 
football game in which they sat in their 
own section. 


The joint editorial-business panel discussion held during the first after- 
noon of the E.C.M.A. convention. 


Al 


MODERN ABACUS 


_ new tool for lightning-fast 


alculatio Dae 
ak hed Resembling a Chinese abacus, this 12-inch 


electronic assembly operates at a speed of one 
million pulses a second. It is one of 274 similar 
electronic units that perform the computing and 
control functions of IBM’s great new “701” 
Electronic Data Processing Machines. 

These extraordinary machines are providing 
the nation’s defense projects with the most 
flexible and productive computer ever manufac- 
tured in quantity, 

In every field of business, IBM machines re- 
duce the drudgery and increase the speed and 
accuracy of computing and accounting operations. 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22, N. Y. 


Principal engineering laboratories and manufacturing 
operations at Endicott and Poughkeepsie, New York, and 
San Jose, California, 
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Reynolds new aluminum re- 
duction plant near Corpus 
Christi, Texas — capacity 
160,000,000 pounds a year. 


Expanding 


Opportunity! 


In a land noted for rapid expansion 
of free industrial enterprise, few 
companies have matched the swift 
and continuing growth of the 
Reynolds Metals Company. Now op- 
erating 27 plants in 13 states, and 
still expanding, Reynolds offers the 
ambitious engineering graduate a 
world of opportunity. 

Reynolds operations include baux- 
ite mining in domestic and foreign 
locations...chemical and electrolytic 
processing to produce aluminum pig 
...Sheet rolling...drawing and ex- 
trusion of mill and structural shapes 
...foil rolling and printing... pow- 
der and paste production... finished 
parts and products fabrication. In 
these and in the allied sales and mar- 


REYNOLDS 


Reynolds expanding production — historic 
chapter in 33 years of continuing growth. 
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keting operations promising careers 
exist for graduates in virtually any 
phase of engineering. 

On-the-job training is the 
Reynolds policy—after preliminary 
orientation which may include basic 
experience in production plants for 
sales personnel, and sales office work 
for technical trainees. Liberal insur- 
ance, hospitalization and retirement 
programs are maintained, 


For important background infor- 
mation on “your future in Alumi- 
num,” mail the coupon. If you are 
definitely interested now, write direct 
to General Employment Manager, 
Reynolds Metals Company, 3rd and 
Grace Streets, Richmond 19, Va. 


Name 


Tapping one of huge battery of 
electrolytic cells 


operation 


ALUMINUM 


Reynolds Metals Company, Employment Dept. 
Richmond 19, Virginia 


Please send me, FREE, your 96-page booklet, ‘The ABC's of Aluminum"; 
also the 44-page book, ‘‘Reynolds Aluminum...and the Company that 


| 
| 
| 
| 
| makes it.” 
| 
| 
| 
| 


Address. 


id 


De ee racer ee a a a ea es oe a a aed 


43 


The Multistage 
Rocket 


by Paul LaViolette, E.E. ‘55 


To attain release from the earth, an 
object must exceed a velocity of 23,200 
feet per second (roughly four times the 
terminal velocity of a V-2 rocket). The 
only thing as yet devised capable of in- 
creasing acceleration until such speed is 
reached is the rocket. Following New- 


PAUL LAVIOLETTE is a 
junior in electrical engi- 
neering. His present home 
is Champaign although he 
is originally from Kenosha, 
Wisconsin. Paul is serving 
as business manager of the 
Technograph. 


ton’s Third Law, the rocket needs no 
atmosphere to push upon and is capable 
of continued acceleration as long as it 
has fuel. Therefore, to reach the velocity 
desired, large quantities of fuel must be 
included in the rocket. It is this mass 
of the fuel and its container added to 
the mass of the rocket which has pro- 
duced the multi-stage rocket. When the 
propellant in the multi-stage rocket is 
exhausted from a single stage its con- 
tainer is jettisoned and the next stage 
fires off accelerating from the velocity 
point derived from the previous stage. 


To attain escape velocity from the 
earth, the most practical multi-stage 
rocket would be the three-stage. Power 
would be obtained from a liquid fuel 
such as hydrazine and nitric acid. To 
have a payload of say 30 tons such a 
rocket would have a length of 200 feet 
(about equal to a 15-story building) 
and a maximum diameter of about 65 
feet. Considering the rate of airplane 
construction today this does not seem 
overly enormous as to be impractical. 


Let us take as an example a rocket 
that is fired in such a way as to put it 
1070 miles above the earth in a satel- 
lite orbit. If fired from the earth’s 
equator in the equatorial plane and hay- 
ing the sense of the earth’s rotation, 
then only a slight increase in velocity 
in the direction of a planetary orbit will 
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cause it to leave the earth’s orbit and 
enter the planet’s. 


First Rocket Stage Mite 


The first rocket stage will be the 
largest of the three; about 90 feet high 
and 64 feet indiameter. It will weigh 
6400 tons. Large fins for support and 
guidance through the earth’s atmosphere 
will be included. 

Burning time for the first stage will 
be 84 seconds at which time an altitude 
of 40 miles will have been reached. At 
this altitude the rocket will have 
changed from a vertical ascent angle to 
an angle of elevation of 20.5°. The ve- 
locity reached at this point will be 7150 
feet per second. 

The first stage will be jettisoned 
while over water. The use of a water 
cushion, a streamer parachute, and last 
minute retarder rockets will make the 
first and second stages salvageable. The 
streamers of the parachute must be 
made of a strong metallic cloth to pre- 
vent their being destroyed by air fric- 


CUT-OFF, FIRST STAGE CUT-OFF, SECOND STAGE 


POWER TRACK, 
FIRST STAGE 


POWER TRACK, 
SECOND STAGE 


tp SE EE: 


DECELERATION PATH, FIRST STAGE FIRST-STAGE LANDING 


tion. The descent could be tracked by 
radio impulses sent from the rocket 
stage and a ship dispatched to recover 
it. Radio communication to the rocket 
by directional antenna will be possible 
throughout the whole trip. 


Second Stage 


The second stage will be about 45 
feet long and tapering from 60 to 30 
feet in diameter. Its weight, loaded, 
will be 600 tons. Burning time will be 
24 seconds at which time the rocket 
will have reached an altitude of 500 
miles above the earth, and the ascent 
angle will have been lowered to 2.5°. 
It will be landed and rescued in a man- 


ner similar to the first stage. As an in 
portant economy measure such salvag 
operations will be essential considerin 
the overall cost of the project. 

The cut off velocity of this stage wil 
be 19,260 feet per second. Due to th 
constant lowering of mass, acceleratio 
per unit of propellant will be constant 
ly increasing. 


Third Stage 


The third stage containing th 
crew will be the smallest unit of th 
three: less than 40 feet high and 3 
feet in diameter. Firing to reach th 
desired orbit position should take 7. 
seconds. However, additional firing ma’ 
be needed to make a finer adjustment 
The ship will now have reached an alti 
tude of 1070 miles and will be jus 
short of escape velocity. The local angl 
will of course be zero. 

At this height the rocket will cirel 
the earth every two hours. Its use it 
this position would be invaluable ever 
if it never left for outer space. Mili 
tarily it would an ideal bombing plat 
form. No nation would want war with 
the knowledge that such a craft wa: 
overhead. Its peacetime uses are im 
portant too. Telescopes mounted fron 
such a position would give a viewer « 
scope of vision impossible on earth, ham 
pered as it is with its dense air mass 
Weather conditions such as cloud for 
mations and the like may be kept track 
of. As a Loran navigational aid it woule 
be indispensible. 


Return to Earth 
Large wings recessed in the body o} 


the rocket will be used for the returr 
to Earth. A slight downward thrust 


CUT-OFF, THIRD STAGE 


POWER TRACK, 
THIRD STAGE 


ELLIPSE OF ASCENT 


DECELERATION PATH, SECOND STAGE SECOND-STAGE LANDING 


will be added to reduce the elevatior 
angle below zero. This will be the most 
dangerous part of the operation, sinc 
a miscalculation could result in a ve 
locity so great as to generate enough 
heat when entering the air mass to dis 
integrate the ship. Most of the down: 
set will be a long glide. Some of the 
propellant will have been retained t 
maneuver for a final landing in a man 
ner similar to any large aircraft. The 
high landing velocity will necessitate < 
rather long landing strip, for instance 
deserted sand flats or a water landing 
Vertical landings would be impractica 
due to the large amount of fuel needed 
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~~. a bolt and nut 
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dia. from 
1/16” to 1/2” 


eee ai modern fastener 
that saves time and money 
on thousands of applications 


Rollpin is a hollow, split, cylindrically formed pin with chamfered 
ends. It is simply driven into holes drilled to normal production toler- 
ances. Because Rollpin is slightly larger than standard sized holes, 
it compresses as inserted. It is self-locking—and vibration-proof— 
because of the constant pressure it exerts against hole walls. Its shear 
strength exceeds that of a cold rolled pin of the same diameter. Rollpin 


is readily removed with a drift or pin punch—and can be reused. 


Because of its versatility—and the production economies it makes 
possible—Rollpin is finding wide usage in almost every phase of manu- 
facturing activity. Write for design information on the Rollpin. It will 
enable you to cut costs for many applications where use of rivets, set 
screws, dowels, and straight, serrated or cotter type pins create instal- 


lation or performance problems. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 
Elastic Stop Nuts with the famous red collar 
are another ESNA product 
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Patsy Scott is holding an airborne tape recorder which is made by 
North American Aviation. This photo, in connection with a news release 
first brought Patsy to the attention of this publication. 


One of Pat’s many duties is checking the flight weather maps and keep- 
ing the weather reports and information available for company pilots, 
such as the ‘pilot shown here checking weather information. 
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Meet 
_ Patsy 
Scott 


te 


by Howard Hadler, Ag.E. ‘55 


ie 


Located at Downey, California, is a 
huge plant of the North American Avia- 
tion Corporation. The plant, engaged 
in the manufacture of T-28 Air Force 
and Navy trainers and in long-range 
guided missiles and atomic energy re- 
search, employs several thousand work- 
ers. One of these employees is Patsy 
Scott, a clerk in the Flight Test Group 
of the plant. 

Patsy “Pat” Scott is 22 years old 
and has been an employee of North 
American Aviation for approximately 
2 1/2 years. She is five feet 7 3/4 inches 
tall, weighs 128 pounds, has ash blonde 
hair and a face lightly dusted with 
freckles. 

Pat is of Scotch-Irish descent with 
about 1/16th part Blackfoot Indian. A 
native daughter of California, born in 
Long Beach, she enjoys the outdoor 
sports—swimming, hiking, golf, bad- 
minton. For five years she owned her 
own horse, an Indian cow pony (straw- 
berry roan), and she still enjoys riding 
spirited horses. An excellent ballroom 
dancer, Pat enjoys smooth orchestras, 
and one of her favorite songs is Hoagy 
Carmichael’s “Stardust.” 

Pat has been married for almost three 
years and is an apartment-dweller in the 
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Patsy receives weather reports com- 
ing into the flight dispatching office 
over the teletype machine. 


community of Downey (approximately 
60,000 population) about ten minutes’ 
drive from the North American plant. 
She met her husband, Robert B. Scott, 
while both were employed at a local 
phone company. She was a clerk, her 
husband a telephone-installer. They met 
when, as she puts it, ““He whistled at 
me once too often, and I stopped to tell 
him to cut it out.” 

When she’s at home, Pat paints land- 
scapes in oil and water colors, working 
from memory. A _ leathercrafter, Pat 
makes extraordinary wallets and belts. 
She knits socks, sweaters, and afghans. 


Patsy is operating the radio transmitter in the dispatching office main- 
taining contact with company planes in the vicinity. 


Another of her home hobbies is playing 
with her calico cat, Chanel, which re- 
trieves objects like a dog. Pat says that 
Chanel is better than an alarm clock, 
waking her up between 5:30 and 6:00 
each morning by “biting my nose, pull- 
ing out my pin curls, or biting my toes. 
On weekends we could do without the 
calico character.” 

Prior to working at North American 


The pilot of one of North American’s company planes receives a dispatch 
from Pat before take-off. (All photos courtesy North American Avia- 


tion, Inc.) 
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Aviation and the telephone compan 
Pat graduated from the Sawyer Busine: 
College in Los Angeles. She is an e& 
cellent typist, doing better than 8 
words a minute. Her varied duties i 
the company’s Flight Test Group i1 
clude typing, shorthand, distributin 
mail, general clerical, keeping recor 
and doing miscellaneous duty in tl 
flight dispatcher’s office. 


thhe 


lawn of 
Downey plant 
with her husband, Robert Scott. 


Patsy lunches on 
North American’s 


A dynamic industry, a progressive company and 
a good start with basic, broad training are 


important to a successful engineering career. 
With that in mind, consider these facts: 


First, the automobile industry continues to 
expand. In fact, experts predict that 80,000,000 
vehicles will be on the road by 1975. 


Second, probably no car has ever earned itself 
a more enviable position in the automobile 
industry than Pontiac. Pontiac has pioneered 
many important advances in automobile engi- 
neering, advances that have been adopted by 
the entire industry. But there are many prob- 
lems still to be solved. Young men with fresh 
ideas and new approaches — with the guidance of 


experienced engineers — will solve many of them. 


Third, the majority of all leading positions in 


MOTOR DIVISION 


GENERAL 


MOTORS 


out in 
} front... 


by design! 


automobile engineering are held by men who 
have had experience in designing —one of the 


most basic approaches to an engineering career. 


Yes, there’s a great future in store for young 
engineers with well-rounded training in auto- 
mobile designing—and this training is espe- 
cially promising for young men with ability 
who want a career at Pontiac based on op- 
portunity, advancement and liberal General 


Motors compensation and employment benefits. 


Plan now to design—for a great future! 


Pontiac’s huge new engineering building is the industry’s 


most modern, with every conceivable facility for design- 
ing better and better Pontiacs. 


PONTIAC 


PONTIAC, MICHIGAN 


CORPORATION 
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The Torrington Needle Bearing... 
many types for many needs 


In previous advertisements in this 
series, the many advantazes of the 
Torrington Needle Bearing and the 
proper procedure for its installation 
and maintenance have been dis- 
cussed. The DC unit type bearing 
was used in these discussions be- 
cause it is the Needle Bearing with 
by far the greatest variety of appli- 
cations throughout industry. 


TYPE 


DC 


HEAVY 
DUTY 


NBE 
AIR- (le) 
CRAFT NBK 
(right) 

CR 


From the basic Needle Bearing 
design, however, many modifica- 
tions have been made. The result is 
a complete line of Needle Bearings 
suitable for specific applications. 
Although these bearings are all 
different, each offers the advan- 
tages which have made the DC unit 
type so popular. They give the 
highest possible radial load capac- 


ity in a minimum of space; they are 
light in weight, easy to install and 
simple to lubricate. 

The following chart shows many 
types of Torrington Needle Bear- 
ings, gives their design features and 
general applications for which they 
are designed. 

The new Torrington Needle Bear- 
ing catalog will be sent on request. 


SERIES BEAR!NGS 


DESIGN FEATURES 


Thin, drawn shell, retaining full 
complement of small diameter rollers. 
Inner races are furnished when 
shafts are not hardened. 


The outer race is made in one 
channel-shaped piece, hardened and 
ground to precision limits. Heavy 
inner race. 


Heavy inner and outer races, with 
end washers securely fastened to 
imner race. 


Similar to NBC except have self- 
aligning outer races. 


Similar to NBC except have heavy 
outer races to carry rolling loads. 


Heavy solid-sectioned outer race and 
rollers made from high-quality bear- 
ing steel. Portion of stud which 
serves as inner race is hardened. 
Threaded end left soft to avoid 
brittleness. 


APPLICATIONS 


Wherever high load 
capacity is needed 
and space is at a 
premium. 


For heavy-duty appli- 
cations where split 
housings occur or 
where press fit of 
bearing into housing 
is not possible. 


Aircraft applications 
involving oscillating 
motion only. 


Aircraft applications 
where alignment is 
difficult or deflection 
is severe. 


For use as rollers 
under heavy loads at 
low speeds. 


Cam follower appli- 
cations where maxi- 
mum load capacity 
and shock resistance 
are required. 


THE TORRINGTON COMPANY 
Torrington, Conn. * South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON ////7// BEARINGS 


NEEDLE « SPHERICAL ROLLER « TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS 
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AIEE - IRE 


The AIEE-IRE held its third meet- 
ing of the semester on October 22. The 
speaker for the evening was Mr. C. N. 
Hoyler, of R.C.A. Mr. Hoyler spoke 
on “Color Television,” and gave a 
demonstration. As a side light Mr. Hoy- 
ler also gave a short discorse on tran- 
sistors. Refreshments were served after 
the meeting. 


Another of the meetings that AIEE- 
IRE have had was on October 14. Mr. 
Burdick of Sperry Gyroscope Co. spoke 
on “Techniques of Servomechanisms.”’ 
Included in the talk were the control 
features of power machinery, and auto- 
matic control of airplane landings 
through the use of servomechanisms. 
Mr. Burdick also showed a movie on 
foul weather iandings. Refreshments 
were served. 

The first meeting of the year was 
held September 23, where the officers 
for the coming year were announced. 
They are: Howard Hern, Chairman; 
Robert Hardin, Vice-chairman; Robert 
DuFore, Secretary; and Richard Bez, 
Treasurer. The Corresponding secre- 
tary for AIEFE is George Hunt, and 
Laurel Chapman is corresponding. sec- 
retary for IRE. The faculty advisors 
are; Professor E. A. Reid, and Pro- 


fessor Schwarzlose. 


A.S.A.E. 


President—Schertz, C. E., senior 
Vice President—Hadler, H. D., senior 
Secretary—Dyrby, O. M., sophomore 
Treasurer—Konneker, P. A., senior 
Scribe—Richner, W. R., senior 
Faculty Advisor—Mr. Robert Kleis 
The first meeting of the student 
branch of the A.S.A.E., was held on 
Thursday, October 1, 1953, at 7:30 
p. m. Plans for the coming year were 
discussed and the judging of the State 
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and National Picking Contest at Bloom- 
ington, Illinois, was talked about. The 
meeting was- then adjourned and re- 
freshments were served. 


The annual student-staff stag party 
put on by the staff of the Agricultural 
Engineering Department was held Oc- 
tober 15. Games were played for the 
purpose of getting acquainted and a few 
talks were given by the staff members. 
The group picture for the Ilho was 
taken at that time and then refresh- 
ments were served. 

On October 23 and 24 the A.S.A.E. 
judged the State and National Corn 
Picking Contest. Around twenty-five 
members went each day to help in the 
judging. This was valuable experience 
for every one who went. 


PHYSICS SOCIETY 

The University of Illinois Physics 
Society, which was founded in 1951, 
had had several interesting lectures 
during the past year. One, given by 
Professor R. E. Meagher on the subject 
of digital computers, was held in the 
computer laboratory in the M.E. Re- 
search building. At another meeting 
Professor F. W. Loomis spoke on “Job 
Opportunities in Physics.” “Low Tem- 
perature Physics’ was the subject of 
the lecture given by Professor Mapo- 
ther. The remainder of the year was 
spent in preparing exhibits for the En- 
gineering Open House held in March. 

The Physics Society, which is spon- 
sored by Dr. James Smith and Pro- 
fessor Mapother, does not have the 
usual “government” of president, vice- 
president, etc. They have intead a body 
called the Steering Committee, which 
is composed of five upperclassmen. This 
year’s committee was elected at a busi- 
ness meeting earlier this fall and is 
comprised of Alan England, Robert 


Trapp, Gloria Winkel, Bob Zahrobsky, 
and Pete Kaufman. 

Any person who is majoring in phy- 
sics or engineering physics is considered 


a member. Active members are those 
who attend the monthly meetings. 
S.B.A.C.S. 


The University of Illinois Student 
Branch of the American Ceramic So- 
ciety (more commonly called _ the 
SBACS) is the student organization of 
“pot making engineers.” The SBACS 
always has an enrollment of over 90 
per cent of all the students enrolled in 
ceramic engineering. 

This semester's officers are: Pete 
Shalek, president; Bob Cowan, vice 
president; Harold Bennett, treasurer; 
and Harry Carpenter, secretary. 

At the October 20th meeting, there 
were four student speakers who spoke 
about their summer jobs at ceramic 
plants throughout the country. 

Clarence Hoenig spoke on his experi- 
ences at Pittsburgh Plate Glass; Dick 
Anderson on Lindbergh Engineering; 
Pete Shalek on Chicago Vitreous 
Enamel; and Bob Cowan on Bendix 
Aviation. 


S.A.E. 


Combined meetings, in cooperation 
with other engineering societies, are the 
main function of the student chapter of 
the Society of Automotive Engineers. 
Speakers representing the various engi- 
neering fields are featured at these com- 
bined affairs. In addition, regular busi- 
ness meetings are held 

Recently elected officers for the fall 
semester are Harvey Patterson, presi- 
dent; Lloyd Falk, vice president; John 
Schneider, secretary; and Richard Ban- 
ter, treasurer. The chapter advisor is 


Professor J. C. Miles. 
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Training Counts...plenty! 


@ When you join ranks with Square D, you 
can be sure you'll get complete, individual- 
ized training—the kind that pays off in all 


the years to follow. 
@ Year after year, Square D looks to the 


nine schools shown above for electrical, 
mechanical, industrial and general engi- 


MAIL THE COUPON b> 


We'd like to send you 

a 16-page “get-acquainted” brochure. 
It tells a lot about Square D, 

its products, services, 

markets and opportunities. 
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neering talent. We’re proud of the calibre 
of men we employ, train and advance. 
They’re the kind of men you'd like to work 
with. Why not let us tell you more about it? 


Square D Company, Dept. SA 
6060 Rivard Street, Detroit 11, Michigan 


I'd like a copy of 
Square D's ‘‘Get-Acquainted”’ brochure. 


Name 

School Class. 
Address 

City Zone State 
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Chebao72 - 
LITTLE BLUE ROTAMETER 


The report you are about to read is true. Only the data has been changed 
to give a smoother curve. 


Monday, October 5 

1:00 P. M.—My name is Chuck Wolfenberger, my partner’s name is Ivan Burgen- 
er. We were working the day watch out of the Unit Ops Lab. For 
some time there had been a rotameter, with a suspiciously large 
discharge coefficient, lingering in the vicinity of Mezzanine A. Our 
job—calibrate it. 


2:00 P. M.—Mezzanine A. We disassembled and inspected the rotameter (Ser. 
No. B-25410). In it we found what | had suspected all along—an 
orifice. Tracing the air line six feet upstream beyond the Iron Case 
Meter (No. 1229298) we discovered an on and off safety valve. It 
looked like an open and shut case. 


2:09 P. M.—We reassembled the apparatus. 


2:15 P. M.—We began taking data; flow rate, monometer reading, rota meter 
reading. 


2:42 P. M.—Increased the flowrate steadily to a value of 100 cu. ft. per second. 
The manometer and rotameter readings remained constant at zero 
during this time. 


6:17 P. M.—Still taking data. We just want the facts. Connected the mano- 
meters and rotameter to the air line. Got much better data. 


6:17 P. M.—Plotted curves from the data of flow rate vs. rotameter reading, 
flow rate vs. pressure drop, and pressure drop vs. rotameter read- 
ing. They were identical. 


6:17 P. M.—The conclusion was obvious. We had the answer. The pressure 
drop had to be constant. What a beautiful curve it made. A straight 
line. We plotted it over and over. How did we know the pressure 
drop was constant? We played a hunch, that’s all; sometimes a 
hunch pays off, sometimes it doesn’t; we just played a hunch. 

6:17 P. Mi—My watch had stopped at 6:17 p.m. 


Tuesday, October 6 
(was) 
9:00 A.M.—We were all washed up. Our data were excellent, our curves were 
in agreement with theory, but we had made one fatal mistake. 
The jig was up. What was wrong? We neglected to plot our curves 
on log-log paper. 


On October 9, 1953, trial was held in Superior Court, Room 116 E. Chem. The 
report was graded and found to be highly improper. The penalty for failing to 
use log-log paper is a grade of not less than F— or more than E+. 
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Simple enough now, this vertical ascent was history-making in 1939. 


ou can remember 


THE FIRST SUCCESSFUL HELICOPTER 


. 


Just two years before Pearl Harbor, Igor Sikorsky Perhaps you belong at Sikorsky — in the research 

took the controls of a weird-looking machine — departments, the drafting rooms, the engineering 

culmination of a dream of thirty years. Moments laboratories. 

later it rose from the ground. Though the flight You can remember the first successful helicopter 

lasted only a few seconds, the VS-300 became the : . 

first practical helicopter in the United State pe ee fee mnan to build tomorow si leam 
Pp 1 1cOp 2 ° more about employment opportunities at Sikorsky 


Less than six months after Pearl Harbor, the Air from C. R. Banks, Personnel Department. 


Force took delivery of the first military Sikorsky. 


Since then, rapid developments prove that the 
helicopter, most versatile of military aircraft, has 


tremendous commercial potentials. SSS 
Helicopters of the future will be the product of =| 
tomorrow’s engineers. Sikorsky is young and grow- [ K O eg S$ K Y 


ing. It offers life-time opportunities to young men 
who choose work where their skills and abilities will 


be constantly challenged. 


One of the four divisions of United Aircraft Corporation South Avenue Bridgeport 1, Conn. 
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by Chuck Foley, M.E. ‘55, and Martin Goldstein, Chem.E. ‘55 


Techtronic Eye 


The Techtronic Eye, causing more ex- 
citement in the automotive and safety 
fields than any new car accessory pro- 
duct, is being readied for national dis- 
tribution. Techniflex Corporation is 
now in full-scale production of this new 
mechanical genius. 


Viewed by thousands at the Interna- 
tional Motor Sports Accessory Show 
at the Grand Central Palace, New York 
City, in March, the Techtronic Eye 
created quite a stir among car dealers, 
ultimate consumers, and motor sports 
writers and enthusiasts. 


Designed to reduce accidents caused 
during night driving trips, the Tech- 
tronic Eye relieves the driver of the 
tedious task of dimming and brightening 
headlights. It functions whenever, and 
only when, the car’s ‘“‘open-road_ light- 
ing” equipment is sent into action. The 
driver is completely relieved of the task 
of manually switching light beams. Ac- 
cidents caused by temporary blindness 
due to headlight glare become mini- 
mized. 

In its regular pattern of functioning, 
an oncoming car moving with _ its 
“brights” engaged, would cause the de- 
vice to undergo a switching action as 
soon as it appears on the deyice’s “hori- 
zon.” Your headlights automatically go 
from bright to dim—stay that way until 
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all oncoming traffic passes. When the 
opposite lane is clear they automatically 
return to bright. 

The photo-eye component of the de- 
vice is “targeted” in the direction of on- 
coming traffic. As the field of this 
photo-eye component is filled with a 
given intensity of light, the switching- 
action takes place. The ‘“‘field” is a 
three-dimensional space, of conical-like 


shope, with its apex at the lens of the 
phototube component and its principal 
axis intersecting the line of the opposite- 
ly-moving traffic at a distance from the 
lens corresponding to the “horizon” set- 
ting of the device. 

For special circumstances, such as sig- 
naling, driving in well-lighted shopping 
centers, etc., the device provides for the 
hooking into its circuit of the standard 
lighting equipment floor switch, so that 
the floor switch may be used in its con- 
ventional pattern of operation. You just 
tap the switch for manual control (as 
in signaling), tap it again when you 
want to return to automatic. 

Added advantages of the new Tech- 
tronic Eye: 

It is ruggedly built to operate on an 
extremly small amount of electric 
power. 

It obviates the necessity for a sharp 
voltage regulation system. By running 
each of the tube stages, inclusive of the 
cathode tube, at extraordinarily low 
plate voltages, it provides longer tube 
life for each tube, thus increasing the 
life dependability of the device as a 
whole. 

It provides for a bi-directional coun- 
termanding system rather than the uni- 
directional system. It does this while 
still employing what is even now a 
standard part of the conventional light- 
ing equipment. 

The beam is factory-set, so that the 
lights dim automatically at a distance 
approved by all State Motor Vehicle 
Bureaus. 

Techtronic Eye is truly frugal in its 
consumption of electrical power. It uses 
less than 1/6th the power ordinarily 
consumed by your headlights, uses even 
less than your directional signals, will 
not affect normal functioning of your 
battery. 


A wiring diagram showing the wiring layout on an ordinary automobile 
for the techtronic eye to eliminate manual dimming of headlights. 
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Simplified Control Panel 


A little more than a year ago, engi- 
neers of Westinghouse Electric brought 
together on a single plug-in chassis the 
many d-c control elements located on 
planes. Now, this standardized panel 
has been further simplified. 

A single-piece base, die-cast of alum- 
ium, takes the place of 50 pieces that 
previously had to be assembled into 
one. A frame or support for the several 
components is molded of high-impact- 
strength plastic—an innovation in power 
control devices—and replaces 140  sep- 
arate pieces. 


Junction Transistors 

The General Electric Company an- 
nounced here today it is beginning pro- 
duction of new junction transistors 
which will provide essentially infinite 
life for many electronic devices. 

Transistors use a crystal of germani- 
um to perform many of the functions 
of much larger and more complicated 
electron tubes. 

James H. Sweeney, sales manager for 
germanium products, said the new tran- 
sistors will greatly extend the lives of 
automobile and portable radios, and 
hearing aids. The transistors consume 
such small amounts of power from the 
batteries that they too will have greatly 
extended life. 

Sweeney said engineers at Electronics 
Park are currently engaged in the de- 
velopment of a small transistorized por- 
table radio and are applying the new 
transistors to circuits under development 
for radar, airborne computing equip- 
ment, carrier current and two-way radio 
equipment, and television broadcasting 
equipment. 

The new transistor was placed on 
display at the West Coast Electronics 
Show in San Francisco. In a_ novel 
exhibit, the transistor was operated as 
the heart of a miniature radio trans- 
mitter while frozen in a cake of ice, 
which was then melted and turned into 
boiling water. Purpose of the all-weath- 
er exhibit, according to Sweeney, is to 
illustrate the transistor’s ability to per- 
form efficiently under extreme varia- 
tions in temperature and humidity. 

The new units are evacuated, hermeti- 
cally-sealed, and of all-welded metal 
construction. They are the first to 
feature all-welded metal construction, 
which eliminates the aging effects of 
moisture and trapped solder flux fumes. 

The G-E official explained that pre- 
vious methods of construction have 
failed to produce a transistor whose 
operating characteristics will not de- 
teriorate with age, as a result of con- 
tamination either sealed into, or allowed 
to enter the casing. 

The new construction also allows 
power ratings up to three times those 
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of any previous transistors, he said. The 
new transistor has been demonstrated 
to operate under water at temperatures 
up to 100 degrees centigrade. 

According to Sweeney, the fused junc- 
tion transistor is a product. of many 
years of research and development. It 
has been designed to permit automatic 
mass production, and an automatic 
factory is now being developed. While 
some basic machines already are in use, 
he explained that the total mechaniza- 
tion of transistor production will be 
an evolutionary process. 


life of the tires, because they are made 
to wear evenly. 

The tremendous centrifugal force 
built up in a rotating car wheel magni- 
fies any unbalance and develops a ham- 
mering action. The mercury disc builds 
up an equal counter force to this and 
completely cancels the unbalance. 

Another important function of the 
mercury weighted discs is their vertical 
shock-absorbing action. The mercury 
reacts instantly against chatter and 


shocks due to road roughness before 
they reach 


the axles and thereby saves 


A photo and diagram of the dynamic wheel balancer. The graph (bottom) 
shows difference in vibration brought about by a balancer. 


Smoother Rides 

A new mercury-reactor 
for automobile wheels will combine 
several advantages to give motorists 
smoother riding comfort. This is ac- 
camplished by a set of four discs which 
can be attached to the wheels of any 
car. Each disc has a number of radially 
positioned cylinders containing mercury, 
and is mounted inside the wheel rim 
around the axle. The discs are attached 
to the same lugs which hold the wheels 
and are covered by the hub caps. 


attachment 


The mercury-loaded discs eliminate 
the need for balancing weights on car 
wheels. Weights have never been fully 
satisfactory because the balance is lost 
every time a tire is changed or a wheel 
transposed. Furthermore, uneven wear 
on tires soon offsets the balance. With 
the new discs, however, the wheels are 
constantly dynamically balanced regard- 
less of other factors. This not only pro- 
duces a smoother ride, but 
proved in tests to extend greatly the 


also has 


considerable wear on chassis points. All 
other cushioning devices on the car pick 
up the shock after it has passed the 
wheel. 

The mercury stabilizers also control 
lateral action. Since the mercury is free 
to move from side to side, as well as 
up and down in the chambers, any tend- 
ency of the wheels to wobble or shimmy 
is countered, saving wear on wheel 
bearings and king pins. 

The gyroscopic force built up by the 
mercury also stabilizes the car’s for- 
ward line of motion. This helps to 
straighten wheels out after turns, elim- 
inate drifting, and prevent side-hopping 
on rough roads. 

The discs are the invention of Stuart 
D. Ormsby, President of Oswego Pro- 
ducts Corporation, Oswego, N. Y., who 
has received clearance on a patent ap- 
plication after two years of product 
research. His test models are made of 
aluminum, but he believes that they 
can be produced in plastic to retail for 
about fifty dollars per set of four. 


Electric Weather Indicator 


A swift river of wind in the sky 
called the jet stream now can be de- 
tected in fair weather or foul by a 
“Weather pen’ that measures electric 
charges aloft, the General Electric 
Company has announced. 

According to the company, the jet 
stream builds a tell-tale positive charge 
that can be measured by a radioactive 
antenna installed on the roof of the 
laboratory at Schenectady, N. Y. A sen- 
sitive G-E photo-electric recorder then 
writes a continuous record of the 
amount of electric potential in the sky. 

The ‘“‘weather pen,” it is hoped, some- 
day may do away with the need for 
sending expensive balloon-borne equip- 
ment aloft to find the location of the 
heavenly hurricane that often doubles 
the speed of high-flying planes. It now 
supplements the use of cloud observa- 
tion as a means of establishing the pres- 
ence of the swift corridor of winds, and 
has led to sharper short-range weather 
forecasts than could be obtained with 
conventional weather detection devices. 


Largest Rotating Machine 


The largest rotating machine ever 
built is being put together by the West- 
inghouse Electric Corporation. It con- 
sists of the five compressors and drive 
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for the transonic and supersonic wind 
tunnels being built for the U. S. Air 
Force at Tullahome, Tennessee. 

Four motors with a combined power 
of 216,000 horsepower are required to 
drive the compressors. Statistics on the 
inlet-stage plades of the transonic com- 
pressor suggest the scale of this super 


wind maker. Each blade is more than 
two feet across the face, six feet long, 
weighs almost two-thirds of a ton, and 
rotates at 600 rpm on a spindle 18 
feet in diameter. The top speed for this 
great mass is 650 miles per hour and 
the centrifugal force tending to pull 
each blade from its roots, is 800 tons. 


handy flat format 


correct. 

Plus 22 full-page plates 
of breath-taking illus- 
trations by Bryan G. 
Smith, famous designer 
whose accomplishments 
range from packages for 
Walter Dorwin Teague 
to entire metropolitan 
shopping centers! An in- 
dispensable self-study 
course, which will pro- 
vide priceless inspiration 
and reference through- 
out the years ahead. 
Only $2.50 


_ At your dealer or direct 


CO, INC. 
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TECHNICAL 
ILLUSTRATION 


By ANTHONY D. PYEATT and BRYAN G. SMITH 
Lavishly illustrated—full 82” x 11” size — 


Published as a service of the Higgins Ink Co., Inc. 


After years of preparation, it’s here — the very 
first really practical ‘Show-to’”’ book on modern 
three-dimensional drawing. Chock-full of valu- 
able instruction on axonometric and perspective 
drawing for modern industrial illustration—com- 
piled by Anthony D. Pyeatt, foremost authority 
on visual presentations which are technically 


271 Ninth Street, Brooklyn 15, N. Y. 


New 


RCA Victor 
Test Laboratoryé 


Low-Temperaturey, 


Sub-cooled with i 


da) 
\ 


Temperatures down to 85 degrees 
below zero are maintained by a 3- 
stage Frick system in this altitude- 
temperature-humidity chamber of 
the Radio Corp. of America at 
Camden, N. J.,where two other test 
rooms are also cooled to minus 
100°F. by Frick refrigeration. 


The Frick Graduate Training Course in Refrigeration and Air Condition- 
ing, operated over 30 years, offers a career in @ growing industry. 


DEPENDABLE REFRIGERATION SINCE 


ICK 


WAYNESBORO, PENNA. 


Why does Lockheed in California offer 


_ better careers 
for engineers? 


1 Diversified Production 


Fighters, bombers, trainers, cargo transports, radar search 
planes and huge luxury airliners are rolling off Lockheed 
assembly lines. Twelve models are in production. 


This capacity to design and build such a wide range of air- 
craft is important. It means Lockheed offers you broader 
scope for your ability. It means you have more opportunity 
for fresh, creative thinking — because Lockheed’s thinking 
covers all phases of aeronautical engineering. It means your 
future is not chained to any particular type of plane—because 
Lockheed is known for leadership in virtually all types of air- 
craft. It also is one of the reasons Lockheed has an unequalled 
record of production stability, year after year. 


2 Diversified Development Projects 


The most diversified development program in Lockheed’s his- 
tory is under way—and it is still growing. It means more and 
better career engineering opportunities for you — now and in 
the future. It means your career can grow with a company 
that is growing on all aviation fronts. 


> Diversified Living 


You work better in Lockheed’s atmosphere of progressive 
thinking — and you live better in Southern California. You 
enjoy life to the full in a climate beyond compare, in an area 
unequalled for opportunities for recreation and outdoor living. 


| kheed AIRCRAFT CORPORATION 
O C Burbank, California 
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MY SLIDE RULE 


This is my slide rule. 

There are many like it, but this one 
is mine. 

My slide rule is my friend. 

And I shall learn to love 
friend. 

I will obey my slide rule. 

When my stick tells me that 5X5 is 
23.9874528349, 

Then five times five is twenty-three 
point, etc. 

I will learn the anatomy of my slide 
rule. 

Though I die in the struggle, I will 
use fatthfully every scale. 

The black scale and the red, the in- 
verted C and the inside out legs the 
reversed A and the multiplied D. 

I will master them all, and they will 
serve me well, they will. 

I will cherish my slipstick, and will 
treat it kindly. 

TI will call it my baby, and never shall 
profanity sear its long and graceful 
limbs. 

My slide rule shall be my brother in 
suffering. 

Through long hours of midnight toil 
we will work together, my slide rule 
and I, 

And great will be the day when my 
slide rule and I have finished our ap- 
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pointed task, and the problem is done 
and the answers are right. 

I will take that darn stick and have 
one heck of a fire, I will! 


Every year amateur photographers 
take enough snapshots to encircle the 
earth three times. 


Because silver is a prime ingredient 
in light-sensitive photo emulsions, East- 
man Kodak Company is the second larg- 
est individual user of silver in the 
United States, second only to the U. S. 
Mint. 


To take the biggest flash photo ever 
made on color film, 2,400 bulbs were 
exploded at one time in the famous “Big 
Room” of Carlsbad Caverns in New 
Mexico. 


A chemist employed by Eastman 
Kodak Company in 1886 was one of 
the early full-time research scientists 
in American industry. 


The largest color photograph trans- 
parencies ever made—18 feet high by 
60 feet long—are featured at Eastman 
Kodak’s Colorama exhibit in Grand 
Central Terminal, New York City. 


good as new. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK * HOBOKEN, N. J. 
Chicago ® St, Louis * Detroit * San Francisco ® Los Angeles * Montreal 
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@ ALBANENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 
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Drafting, 


*Trade Mark® Reproduction and 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


HOW TO CREATE > 
SUCCESSFUL 
DESIGNS 


IMPLY being able to create a 
unique machine design is no 
longer enough to insure a success- 
ful career in product engineering. 
Today, more than ever before, a 
machine design must be strong 
and durable, yet be the lowest in 


~ cost, to be acceptable to company 


management. 


As a result, many new designs 
are of welded steel construction 
and existing designs are being 
converted to eliminate excessive 
material and to reduce the number 
of shop manhours needed for 
fabrication. 


Fig. 1. Former Design. 


Machine part re- 
quired milling and 
drilling. Weighed 18 
pounds, twice as 
much as steel design. 


Fig.2. Presont Construction. 


Bearing Housing and arms 
are10 gaugemetal. Weighs 
only 8% pounds. Cost 30% 
less to manufacture. 


HOW TO DESIGN FOR WELDED STEEL 


As a result of such economies, it is 
important that forward-thinking 
engineers maintain close contact 
with the rapid progress in the arc 
welding industry. Latest data on 
design for welded steel construc- 
tion is available in bulletins and 
handbooks. Write to The Lincoln 
Electric Co., Cleveland 17, Ohio. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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